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In radio communications, knowledge is progress. Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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r PHE first three articles in this issue have to do 
* with a problem which is of vital importance 
to Australia, as to every other scientifically en¬ 
lightened nation—the problem of communicating 
an ever-widening variety of information to an 
ever-increasing number of students at secondary 
and tertiary educational levels. 

To some extent, the problem has been met 
by an increase in the number of teachers and 
teaching rooms but it seems clear that, in general, 
tuitional facilities are not keeping pace with the 
demands being made upon them. It is not sur¬ 
prising, therefore, that a great deal of attention 
is being given to the possible use of electronic 
techniques to bridge the gap. 

In Australia, quite extensive use is being 
made of radio and television to disseminate 
material supplementary to the normal educational facilities and it is inter¬ 
esting to note, that the A.B.C. television network is to expand its activities 
in this field in the immediate future. 

However, the electronic aids discussed in the articles which follow 
are of a much more personal nature than this. 

They envisage the efficient presentation of high-quality lecture material, 
not on a take-it-or-leave-it basis, but with a talk-back facility between 
student and class teacher. 

They explain the “language laboratory” concept, where each student 
is closeted with a carefully pre-recorded pattern of information and given 
facilities for self-expression and self-examination, while retaining full access 
for the teacher in charge of activities. 

Teaching machines are also mentioned, which present each student 
with information and require them to re-express it accurately before passing 
to the next step in the teaching program. 

Electronic aids of these “individual” types are not well understood in 
Australia and, in fact, there would even appear to be some opposition to 
them, based on the idea that no gadget can replace the vital student- 
teacher relationship. 

While the articles which follow do not by any means present a com¬ 
plete picture, they do make one point very evident: The aim is not to 
displace the teacher but to aid him and, where possible, to relieve him 
of some of the largely repetitive work. Thus relieved, he is better able 
to give individual guidance where such appears to be necessary. 

I trust that these articles will be both interesting to the general reader 
and thought-provoking to those whose job it is to educate the rising gen¬ 
eration. 
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A typical language classroom providing lor 33 students in isolated booths . 
The switch console gives the teacher access to — and control of — class 
activities, while three tape recorders are available, as required. 


The Development Of 
Language Laboratories 

Twenty-one years ago, an Englishman, F. P. Thompson, 
showed how electronic aids could assist him with his then 
urgent problem of teaching German-Jewish refugees 
to speak English. His ideas, largely rejected by British 
language teachers in the 50's, find their justification in the 
modern "language laboratory," which is currently the centre 
; of so much attention in the U.S. In this article, the 
j;’ author outlines the development of 
I American language laboratories. 


By W„ F. Him way * 

I N terms of the rapid movement of today’s technology, 
language laboratories have been in general use for a 
long time The actual time — if we consider the U.S. 
National Defence Education Act as the beginning of this 
general use—is rather short, something less than five years. 
During this period, a great many changes have been made 
in the equipment. In general these changes have been in 
he direction of increasing the number of functions the 
aboratory could perform, with the result that language 
laboratories today can do far more than those which were 
manufactured five years ago. 

What are these changes, and how did they occur? It 
is interesting to note that the majority were made as a result 
of the recommendations of educators who found the early 
equipment inadequate. The story of the development of 
this equipment is one that is intimately associated with the 
needs of schools. An examination of this development will 
fchow how the changes made have been instrumental in turn¬ 
ing the language laboratory into the flexible, classroom- 
oriented instrument which it is today. 

The systems described in this article are by RCA. 
Although these systems differ in detail from those of other 
manufacturers in terms of general development, they can 
be considered typical for the industry, 
j The earliest language laboratory was composed of the 
three basic components arranged in their most uncompli¬ 
cated form. This system (see Figure 1) consisted of a lesson 
source—either a tape recorder or record player — and a 

'Design Engineer, RCA Audio-Visual Products. 
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group of student headsets which con¬ 
nected directly to it. The amplifier in 
this early system was built right into the 
program source. 

Two significant features marked this 
early system. First, while the use of 
the tape recorder gave students the op¬ 
portunity to hear a foreign language 
spoken by a native, and the use of head¬ 
sets enabled them to hear these sounds 
with greater acuity; these same headsets 
prevented the student from hearing his 
own responses clearly. 

Listening, therefore, was the most im¬ 
portant aspect of this system, and 
whether the student recited or not, his 
role was essentially a passive one. 
Second, the components used, although 
capable of performing their functions 
adequately, were not specifically designed 
for the language laboratory, but were 
adapted from equipment that was being 
made for various other uses. 

The fact is that the simplicity of this 
type of system did not require more 
specialised equipment, and moreover, 
neither the schools nor the manufac¬ 
turers were at that time prepared for 
anything more complex. It wasn’t too 
long before the inadequacy of this ap¬ 
proach became apparent. What we need¬ 
ed was a method that permitted the stu¬ 
dent to recite while he was receiving 
the lesson—without sacrificing any of 
the superior auditory qualities made 
possible through the use of headsets. 

This was achieved by providing the 
student with a microphone and amplifier 
to which the headset was connected 
(Figure 2). With this equipment, the 
student could listen to the lesson as be¬ 
fore, make responses into the micro¬ 
phone and hear these responses through 
his headset. 

It was at about the same time that 
the fourth major component of the lan¬ 
guage laboratory was introduced — the 
student booth. Constructed of acousti¬ 
cally treated material, these booths gave 
the student a greater feeling of privacy 
and further enhanced his ability to con¬ 
centrate. With the introduction of the 
student amplifier and booth, both of 
which were specifically designed for 
language laboratory use, the earliest con¬ 
cept of the laboratory was fulfilled: here 
was a “practice room” that provided optimum conditions 
for aural-oral drill. 

While the audio-active method made possible by this type 
of equipment was found to be excellent, the system itself 
had a rather limited application. This was basically a method 
designed for the mature university student who could and 
would work on his own; however, it was clearly unsuited for 
use in the majority of secondary schools. 

The problem was that no provisions had been made 
for the teacher. Except for turning on the program, here 
was a “teaching device” in which the teacher performed 
no function; a device whose essential design characteristic— 
student isolation — made it virtually impossible for the 
teacher to communicate with the students. 

As N.D.E A. funds became available, the demand for 
language laboratories by secondary schools rose sharply. 
Thus at about the time when the first student amplifiers 
were being manufactured, plans were being made for a 
series of controls which would provide the teacher with 
the means of teaching in the laboratory. 

The first of these was the “monitor” function, a control 
which would enable the teacher to check on the progress of 
each student. This was accomplished by providing the 
teacher with a headset and a switch which was connected to 
the student’s headset (see Figure 3). 

By flipping the switch, the teacher could listen to the 
program and the student’s responses. To maintain the 
benefit of student isolation, this monitoring could be done 
entirely without the student’s knowledge. 

The second major teacher control to be added was that 
of “communication.” As shown in Figure 4, this was 
achieved by providing the teacher with a microphone. 
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amplifier and a switch which enables him to replace the 
lesson going to any student with his own voice. The 
student can reply to the teacher and his two-way conversa¬ 
tion is carried on in complete privacy. 

The third teacher control was that of program selection. 
One of the chief benefits of the language laboratory is its 
ability to distribute several programs simultaneously. By 
providing the teacher with a -'selector switch for each 
student in the class, the laboratory enables him to divide the 
class by ability or teach several sections in the same hour. 

The fourth control was that of “all-call.” Through 
the use of a single switch connected to all student headsets, 
the teacher is able to make announcements to the entire 
class. Use of this switch cuts out all programs then being 
transmitted. 

The addition of these four controls transformed the 
language laboratory from a student practice centre to a 
true teaching device. 

Through these controls, schools have been able to 
realise all the learning benefits of the language laboratory— 
increased drill, student isolation, native speakers— without 
sacrificing the traditional student/teacher relationship. They 
have in fact enhanced this relationsip by permitting the 
teacher to spend more time with individual students. 
Monitoring, communication, program selection and all-call 
have made the teacher master of the laboratory, and this 
factor more than any other has been responsible for the 
widespread acceptance of language laboratories. 

The addition of tape recorders to the student booths 
was the next important development in language laboratory 
technology. A dual track tape recorder was selected to per¬ 
form the job. This recorder enables the student to record 
the lesson on one track and his own responses to it on the 
second. Later he can erase and rerecord his responses with¬ 
out disturbing the lesson recorded on the other track. 

While admittedly, use of this tape recorder provides the 
student with increased opportunity for drill and self-analysis, 
the role of this component in the overall system has not 
yet been clearly determined. Many feel that it has a place 
only in the “library study” method. Others feel that it is 
essential to all students. Still others feel that no additional 
benefit is derived from this equipment. Th:s controversy 
shows no signs of abating. 

Here again, however, the manufacturer has responded 
to the wishes of the educator. Student recorders are com¬ 
patible with the regular student equipment. Their installation 
is entirely optional, and therefore, one can choose a 
laboratory which is fully equipped with student recorders, 
or has several, or none at all. 

Two of the most recent technical innovations in the 
language laboratory system are those which permit instructor 
recording and student recitation. For the first, a switch is 
provided which enables the instructor to record the perform¬ 
ance of any student in the laboratory. The wiring of the 
system is such that several students can be recorded 
simultaneously. 

This has proven to be an effective means for giving 
tests. A striking feature of this device is that the test can 
be administered without the student’s being aware that a 
recording is being made. The “student recite” facility pro¬ 
vides a means to allow one student in the class to recite 
to another student or group of students. These refinements 
are achieved as shown in Figure 5. 

A comparison of today’s system and that which was 
available five years ago clearly shows the progress which 
has been made. We believe our present system is an 
excellent teaching tool; however, we feel sure that the 
system we sell five years from now will differ markedly from 
this one. In an area as dynamic as this, it cannot be 
otherwise. And today, as in the past, we look to the 
educator to lead the way in proposing the changes necessary 
for improved classroom usage. 



Figure 7: Schematic for an early language laboratory 
system. 
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Figure 2: The language laboratory "practice room" was 
achieved through the addition of a microphone and 
amplifier for each student. 





Figure 3: 'Monitor' switch enables the teacher to listen 
to the program and recitation of any student in the 
class, without the student's knowledge. 



m,c D—<3“"- 


Figure 4: A microphone, amplifier and switch, capable 
of cutting off program to student , enables the teacher 
to communicate with any student in the class. 



Figure 5: Recording the student from the console and 
student-to-student recitation. With the switches set as 
shown, student No, 7 is being recorded by the instruc¬ 
tor and student No. 2 is reciting to student No. 3. 





































































screene 
room 


In the 'twenties and 'thirties, radio interference was 
almost accepted as a matter of course. But not today. 
Thanks to the evolution of the screened room, today’s 
highly specialised electronic apparatus can be tested 
and operated in an atmosphere free from radio inter¬ 
ference. 

What must a screened room have? It must be entirely 
metallic. It must have low electrical conductivity. 
The largest aperture in the room must never be 
greater in its largest dimension than one-quarter of the 
length of the shortest wave length beipg screened. 

The modern screened room must have a door which 
maintains perfect electrical contact with the wall on 
all four edges. It must also provide ventilation. The 
internal wiring must be filtered against interference. 


But this is only half the story. Completely effective 
screening needs ‘know-how’ based on research and 
experience. Belling & Lee are recognised as the 
international experts in designing, constructing and 
installing screened rooms. They are the people to 
contact in all matters involving the suppression of 
radio interference. 


BELLING & LEE 

j (AUSTRALIA) PTY. LTD 


Electronic Components • Telecommunications Aerials. 
• Screened Rooms. 

Canterbury Road, Kilsyth, Victoria. 

Bayswater 9 0226. Cables: “RADIOBEL" Melb. 


iNP 19 
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Why Stop JU Language 
Laboratories? 


check the student’s reading of a text 
as easily as he can audit responses on 
tape. 

This use of the electronic centre — 
to listen and answer or listen and repeat 
— resembles the function now filled by 
the study hall, but on a much higher 
level of efficiency. 

Sometimes the third function — that 
of recording — may be added to the 
listen-and-respond exercise. This can be 
recommended when it is advantageous 
for the student to hear what he has re¬ 
peated for purposes of comparison with 
the model. The recording function could 
also be used to give oral tests to sev¬ 
eral students at one time, the teacher 
evaluating the recorded answers later. 

There is no doubt that if schools start 
using their language laboratories as elec¬ 
tronic study centres, they will develop 
other and better ways to use the equip¬ 
ment. 

In the use of electronic study centres, 
as with all innovations, certain problems 
present themselves. Among the most 
important are scheduling, equipment, 
limitations, the time factor, and accep¬ 
tance by teachers. If there is widespread 

(Continued on page 45.) 


The following is a precis of an article which appeared 
in the May, 1962 issue of '‘Audio-Visual Instruction" 
and subsequently reprinted in the "RCA Language 
Laboratory News." 

By Barry Itegenstreil * 


L ANGUAGE laboratories are now 
installed in approximately 325 
Michigan secondary schools. It is safe 
to predict that all High schools and 
colleges in the State except, perhaps, the 
very small ones will have language 
laboratories within the next few years. 
Books and articles on the use of elec¬ 
tronic laboratories in the teaching of 
foreign languages are legion. Almost all 
foreign language teachers are acquainted, 
in theory at least, with language labora¬ 
tory potential and operation. 

Restricted to language classes, elect¬ 
ronic laboratories would have a limited, 
albeit useful future. Once we become 
aware of the broader potentialities of 
these laboratories, however, their useful¬ 
ness becomes virtually unlimited. 

Assuming that a school has a langua- 
age laboratory how can it be used in 
the broader sense of an “electronic study 
centre?” The first step is to recognise 
how the equipment can be used to help 
teach history, biology, shop, shorthand, 
English, speech, and other subjects — 
even extending into extra-curricular 
activities such as basketball, football, and 
debate. 

A well-equipped electronic study centre 
provides for three major functions. The 
first is simple listening; the second is 
the listen-and-respond function; the third 
is the recording function in which the 
student records his responses to pre¬ 
recorded material. 

The wealth of recorded literature for 
teaching English provides us with a good 
example of the first function —passive 
listening. 

As a “sound library,” the electronic 
study centre would permit the interested 
(usually better) students to hear as much 
as they wished of the world’s great 
literature. Students could listen to much 
of the literature out of class—on assign¬ 
ment, or on a voluntary basis. True, 
this same literature is available in book 
form, but, having it brought to life by 
talented professionals adds another 
dimension. 

This “sound library” concept is by no 
means limited to English. There are 
records of great speeches and historical 
events suitable for classes in history, 
government and economics. 

Recorded material can of course be 
played in the classroom on any record 
or tape player. But all listeners are 
then restricted to one program. An 
electronic study centre has the advan¬ 
tage of making several lesson sources 
available simultaneously. 

The second function of the electronic 
rtudy centre— listen and repeat, and 
listen and answer — promises to be a 


*Mr Regenstreif is a foreign language 
teacher at the Ann Arbor High School, 
Ann Arbor, Michigan. 
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The Ampex model 
E-65 two chan¬ 
nel recorder-re¬ 
producer, design¬ 
ed especially For 
use in the educa¬ 
tional Held . Fully 
transistorised, it 
is rugged and 
simple. 


valuable aid to the kinds of learning best 
achieved by active student participation. 
The listen-repeat idea has been used in 
foreign language classes; it could be 
used as well by teachers of English and 
speech to help students improve oral 
ability in their own language. The pro¬ 
cess employs tape to give the pupil the 
correct speech pattern, followed by suf¬ 
ficient blank tape to give the student 
time to repeat. 

The listen-answer function probably 
presents the greatest potential for the 
most subjects. Here is an example. A 
biology teacher records a three-minute 
lecture on the essential facts of leaf 
structure and supplements it with an 
illustration of a cross-section of a leaf, 
which he hands to students as they enter 
the study centre. After the student 
hears the lecture section, he works with 
the listen-answer tape. Each question is 
followed by a blank length of tape that 
gives him time to respond. This in turn 
is followed by tape giving him the cor¬ 
rect answer. 

There is probably no subject that could 
not use a similar format to advantage. 

To put exercises on tape permits repe¬ 
tition without wasting class time. It is 
true that information can be repeated 
by re-reading a 
textbook or class 
notes — but this 
does not compel the 
student’s attention 
and active involve¬ 
ment in the same 
way that tapes do. 

Nor can the teacher 


Developed by the 
Rank organisation , 
this all - British 
language labora¬ 
tory equipment 
provides full tui- 
tional facilities, 
yet can be used 
by children as 
young as eight 
years . When not 
in use, the equip¬ 
ment can be col¬ 
lapsed out of 
sight, the desks 
reverting to nor - 
mat usage . 
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PECIAL RODUCTS PTY. LTD 


The Boulevard, Richmond, E.l, VICTORIA. 42-3921. New South Wale* Office: Caltex House, Kent Street, SYDNEY. 27-6147. 


These two Rola models, 8MX and 9-6LX, 
offer the best possible approach to good 
quality stereo reproduction at a moderate 
cost. 


All in all, the 8MX and the 9-6LX repre¬ 
sent the best 


nd most practical approach 
to low-cost high-fidelity stereo. 
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ELECTRONIC 
CLASSROOMS- 
A NEW ERA? 


The problems which face educators in the United 
States differ only in degree from those which are 
worrying Australian authorities. The ideas in this 
article are therefore relevant to the local scene. 


T HE educational problem in the 
United States can be stated simply. 
We are producing students faster than 
we are producing schoolrooms and 
qualified instructors. And we are right 
up on the critical year—1965—when the 
so-called “war babies” will begin to 
flood the colleges. 

What are we going to do about it? 
Do we go into double sessions, triple 
sessions? How do we increase our ability 
to transmit information from a limited 
number of instructors to an increasingly 
large number of students? Are there 
devices with which we can multiply the 
effectiveness of our available teachers? 

There are some persons who believe 
the cure-all is educational television. 
They say: “This is simple. All you have 
to do is throw a signal out into the air, 
give the kids a television receiver, and 
you have it licked.” 

Unfortunately, the problem of the 
broadcast signal is that it must be used 
at the time it is broadcast. It presupposes 
that every class interested in this given 
piece of information is ready for it, let 
us say, at 10 a.m., that the content is 
needed at this particular moment in this 

Bf COTsaSb<e§ - «$ * 

particular class, and that it will be used. 
Moreover, at 10.30 a.m., or at whatever 
time the broadcast ends, this program is 
finished. It cannot be recalled except by 
broadcasting the same program again at 
considerable cost to other students who 
may not want or need to have it re¬ 
peated. 

Obviously, then, despite the usefulness 
and value of broadcast educational tele¬ 
vision, it is not the complete answer to 
the problem. To be truly useful, our 
audio-visual information must be avail¬ 
able quickly, easily, and when and where 
the instructor or the students need it. 
More exactly, it must be stored in a 
“use-attitude.” Push a button, and it 
starts to do its job. 

There is no mystery or difficulty in 
doing this. Dial certain digits on your 
telephone, and you get the recorded 
weather forecast. Dial other digits and 
you get the correct time.. Dial yet again, 
and in New York City, for instance, you 
can get up-to-the-minute traffic informa¬ 
tion. All this is information stored in a 


*The author, president of Sol Corn- 
berg Associates, is a designer of 
communications facilities, many of 
them involving education. 


A typical RCA 10-station master control panel of the type used in a 
language laboratory. For larger classes supplementary control panels are 
available, which interconnect with the master panel . 


How much emphasis can be shifted 
from the teacher to teaching mach¬ 
ines? Pictured above is the "Auto¬ 
tutor" which leads the student 
through a lesson and which requires 
answers given by pushing certain 
buttons. It the correct answer is 
given, the lesson proceeds; if the 
answer is wrong, the machine 
institutes a "revision" procedure . 

use-attitude. It is available on a random 
access basis. 

What can be done with recorded 
audio tape can also be done with video 
recordings, film, slides, microfilmed 
books, or with any other means of stor¬ 
ing information. A student has only to 
dial a sequence of numbers, as indicated 
in a list of program availabilities, and 
he’s in business. By the simple addition 
of a microphone, he can also communi¬ 
cate directly with his instructor to ask a 
question or obtain clarification. 

What does this mean in terms of 
education? It means efficiency, for one 


thing. It means that an instructor can 
put his time “in the bank.” He need not 
deliver the same routine lecture again 
and again. He can record it—visually 
and aurally—complete with visual aids, 
and in the meantime he can be doing 
something else, in another place, while 
that lecture is repeated to various groups 
of students. Moreover, he is free to deal 
with two levels of students that present 
educational difficulties—those who are 
very bright and those who are laggard. 

The middle group, numbering about 
80 per cent, is not the greatest problem. 
It is the top and bottom 10 per cent 
that demand an excessive amount of the 
teacher’s time. And, as classes become 
larger, these demands will become more 
difficult to meet. 

It is frightening, in this context, to 
observe certain classrooms. For example, 
at the University of the State of New 
York at Albany there are about 15 
lecture halls planned, each seating about 
425 students. What is one instructor 
supposed to do with 425 students. In¬ 
spire them? Even Billy Sunday couldn’t 
do it! And yet an instructor is expected 
to be inspirational, hour after hour, day 
in and day out. 

It is also frightening to realise that 
there are books being used in some of 
our schools that have not been updated 
in 10, 15, or even 30 years. In one 
case, the history book being used in 
the elementary schools of a great city 
on the East Coast of the United States 
carries a copyright date of 1934. Every¬ 
one will agree that some interesting and 
important things have happened since 
1934, yet all examinations are based on 
this book. 

In contrast, the use of modern means 
of communication, such as the art of 
television, can present the news almost 
as soon as it happens, and in some cases 
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Sunbeam choose Selex Adept metal plates to 
complement the graceful design and operational 
efficiency of their appliances. 

Selex Adept offer the best service in Australia. 

Whether your requirement is for an embossed and 
anodised foil nameplate that adheres at a touch, 
or for the heavier, etched plates, Selex Adept will 
deliver quality, and on time. We'd be happy to 
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while it is taking place. In updating the 
news, we are updating history. This 
flexibility must become part of our edu¬ 
cational scheme. 

Fortunately, there is a movement in 
modern education to permit the child 
to advance at his own pace, so that he 
won’t be held back as a member of a 
group. This is very similar to the old 
tutorial systems. It is a one-to-one re¬ 
lationship; the student to the teacher. 

My organisation serves as consultant 
to many educational institutions. Our 
business is communications. And when 
we design a communications centre, we 
are concerned with ready access to in¬ 
formation. In one central location, we 
provide a bank of information, stored in 
films, slides, audio tape, video record¬ 
ings, and so on. The bank is linked with 
as many as several hundred student¬ 
learning stations—we cal), them “self- 
paced study stations”—where each stu¬ 
dent has access to this bank of stored 
information. 

THE "CARREL" 

Another term for the study station 
is “carrel.” It is designed to exclude 
outside noises and to permit the student 
to concentrate on the instructional in¬ 
formation. The student does not wear 
headphones, unless his hearing is im¬ 
paired, because small loudspeakers are 
built into the sound-proofed wall on 
each side of him. 

Audio-visual aids to education are 
not new. They have existed in one form 
or another since candlelight projectors 
were introduced in 1889. But, up to 
now, we have been transporting equip¬ 
ment to the classroom. Often, we suc¬ 
ceeded mainly in creating a third-person 
sideshow situation. 

Another approach is to use a room— 
perhaps an auditorium or assembly hall 
—that has a film projector, and then 
transport students to the hall and show 
them a film. But now the whole thing 
tends to become non-educational because 
of the excessive amount of time and 
effort neccessary to carry out this cum¬ 
bersome procedure. 

What we have been doing is either 
transporting equipment or transporting 
people. I submit that all we really want 
to do is to transport information, and 
it is completely feasible to do this. 

The equipment exists. There are 
audio recorders, video recorders, closed- 
circuit television, film projectors, and 
facilities for rapid access to microfilmed 
books or slides. By assembling them in 
a practical, economical manner, inform¬ 
ation can be readily available to the in¬ 
dividual student—as he needs it and 
when he needs it—by storing it in a use- 
attitude for random access. 

Each carrel has a directory, which 
tells the student what is available. 
Whether he is a slow, average, or an 
exceptional student, he is able to ad¬ 
vance at the pace best suited to his own 
ability. Moreover, if the student wants 
to ask questions or check out his pre¬ 
liminary work with his instructor, he 
can reach him easily and quickly by 
dialling him in his office, or wherever he 
may be. 

This is not pie-in-the sky. Right now, 
there are 4,500 individual student study 
stations—carrels—either in construction 
or on the drafting boards. 

At Bassett School, outside Los An¬ 
geles, 1,800 carrels are being built to 
serve 1,800 students. They will be 
mostly in groups of five, six, and eight, 
with no group larger than 12. 



A typical teacher's centra! console 
using one master and two supple¬ 
mentary panels for a class of up to 
30 students. The particular console 
also handles three tape recorders, 
and up to 40 students . A record 
player and supplementary materials 
can be accommodated in drawer space 
to the teacher's left* 


At Grand Valley State College in 
Michigan, now under construction, build¬ 
ings literally were designed around the 
requirements of audio-visual presenta¬ 
tion. There, we are starting w'ith 256 
individual student carrels on one floor, 
in four groups of 64 each. The four 


groups surround what will be known as 
a “resource area.” 

However, individual carrels are not 
the whole story. At Grand Valley, there 
are two lecture halls that seat 90 stu¬ 
dents each. Here, there will be a group 
relationship with the instructor. He, in 
turn, will have excellent audio-visual 
aids at his disposal, including a magni¬ 
fication of his lecture table so that stu¬ 
dents can see experiments or demon¬ 
strations projected on large-screen TV. 

This procedure does not mean that 
every student will leave this lecture hall 


with good notes, but 
he now can refer back 
to the lecture or the 
-demonstration because 
it has been recorded. 
It is available when¬ 
ever the student selects 
it. 

Other schools are 
going in this direction. 
At Broward Junior 
College, Fort Lauder¬ 
dale. Fla., the com¬ 
munity acquired an old 
Navy airport. On this 
acreage, it is building 
a four-year college, 
two junior colleges, two 
senior High schools, 
two junior-senior High 
schools, and four ele¬ 
mentary schools. Our 
organisation has de¬ 
signed carrel systems 
for the first two build¬ 
ings, one of which 
eventually will become 
a junior-senior High 
school complex of 
eight buildings and the 
other a junior college 
with 11 buildings. 

Elsewhere, pilot programs are being 
installed at La Junta School, in Color¬ 
ado; at Nova Junior-Senior High School 
in Florida; at Mount Kisco, N.Y.; and 
at San Marco, near San Diego, Calif. 

What about costs? Well, the wood¬ 
work that goes into a carrel can be re¬ 
lated to the cost of the desk that is nor¬ 
mally provided for the student. The 
hardware that goes into selection and 
display includes visual display, audio 
playback, loudspeaker, and facilities to 
talk back into the system. All of this 
equipment at the student location—even 
at retail prices—amounts to less than 
200 dollars. 





_ i 

Student accommodation currently 
varies from larae desks with simple 
paititions, to all-purpose units where 
the equipment folds away or yet to 
this individual, modern styling. 


STORAGE COSTS 

The greater cost comes in backup 
equipment. How much information can 
be stored? If a school can afford only 
ten audio-tape playback devices, then it 
can purchase cartridge-load audio tape 
capable of being changed every hour, 
half-hour, or 15 minutes. The point is, 
even with limited funds, the system can 
be started. And the system is always 
open-end. It can be added to indefinitely. 

Wide educational possibilities exist at 
the college level. For instance, College 
A may be better qualified to deal with a 
subject than College B. Then why not 
make the information at College A easily 
available to College B, and even to Col¬ 
lege C, and so on? Moreover, outstand¬ 
ing instructors can give their talents to 
presenting courses of exceptional merit. 
We may then also find it possible to 
supplement the education of many thou¬ 
sands of students by added access to the 
relatively small number of truly great 
teachers. And we shall have done so by 
a one-to-one relationship most suited to 
the needs of the individual student. 
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Sydney's new Traffic Control Centre . 
On the left of the console are the 
Auxilliary Program Selectors ; at 

centre left, the "Ring" monitor in - 
dicators; centre right, Master Pro¬ 
gram Switches; and right, TV camera 
controls. The TV screens are above 
the console. 


Sydney s Push Button 




Traffic engineers all over Australia—and in other countries, too—will be 
watching with keen interest the N.S.W. Department of Motor Transport's 
new Traffic Control Centre in Sydney. Designed to smooth the flow of 
traffic through the inner city area, it combines electronically generated 
programs, closed circuit TV and manual supervision, in a system which is 
claimed to be the most versatile installed anywhere in the world. 


T HE scene is a room in Brisbane 
Street, Sydney, N.S.W. It is a 
large room, approximately 60 feet long 
and 40 feet wide. Various pieces of 
electronic equipment are placed in 
orderly fashion around the room. This 
is Sydney’s Traffic Control Centre. A 
man is seated at a console provided with 
many press buttons. He is Sydney’s 
Traffic Controller. Operating before him 
are five television screens, with pro¬ 
vision for many more. Also before him 
is a large map of the city of Sydney 
with many lights indicating the con¬ 
trolled intersections. 

High on top of five selected build¬ 
ings, television cameras scan the main 
city streets and transmit pictures of the 
traffic situation to the Control Room 
^creenfc. What the Controller sees there 
and on the map tells him whether the 
traffic is moving smoothly through the 
25 intersections which he controls and 
whether the 25 sets of traffic lights are 
operating correctly. Depending on what 
he sees, he operates appropriate controls 
to modify the traffic pattern and forestall 
congestion. 

In previous articles on the operation 
of traffic signals I foreshadowed an ar¬ 
ticle explaining the new closed-circuit 
television traffic control system which 
was then being installed at many inter¬ 
sections throughout the city of Sydney, 
N.Sf.W. 

It has been my privilege to receive, 
from various sources, information on 
the methods used to operate the system. 
I am indebted to IBM Australia Pty. 
Ijfd., Time Systems Division, for tech¬ 
nical details of the electronic program 
apparatus which they designed; to Philips 
Electrical Industries Pty. Ltd., Sydney, 


for details of the closed-circuit TV ap- 


and a very serious one—of this system. 

The police officer on point duty can 
also only deal with the situation as he 
sees it at his particular intersection. He 
is necessarily restricted in his view of 
the traffic and cannot always see the 
very small disturbance to traffic flow 
between intersections which often leads 
to a first-class traffic snarl. Small dis¬ 
turbances to flow can cause a snarl 
which spreads with amazing rapidity un¬ 
less immediately corrected. 

Because of the rapid increase in traffic 
in Sydney, efforts were made to find 
some alternative plan to ease the traffic 
congestion. With this in view, the Chief 
Traffic Engineer of the N.S.W. Dept, of 
Motor Transport, Mr R. A. French, 
made extensive tours overseas to study 
systems in use. Whilst none was en¬ 
tirely suitable for Sydney’s problem, 
some ideas were applicable and. with a 
few new ones added, it was decided to 
install a prototype control system with 
a view to proving their practicability in 
Sydney. 

The basis of the new approach was to 
be that of “co-ordinated traffic lights,” 
or a variation of what used to be called 
“synchronised lights.” Synchronised 
lights were aimed at moving traffic along 
a particular street at a certain speed 
which, if maintained, would give the 
vehicle a green light through all the 
intersections or, at most, one red light 


paratus; and to Mr R. A. French, Chief during the journey, 

Traffic Engineer of the Department of This is a basically sound idea, but 
Motor Transport, for information and earlier systems failed in practice due to 
help in compiling the facts, and for the widely varying traffic conditions un¬ 
checking their accuracy. der which they were required to oper- 

The traffic control signals now in gen- ate. It frequently happened that, in 
eral use throughout Australia and the peak hours, the traffic could not main- 
world, and which were described in re- tain the required speed while, in slack 
cent articles, have periods, it tried to 

certain limitations WffsSffS&S*® travel a good deal 

when control is con- Is faster. In both cases 

sidered on an “area” individual vehicles 

basis. Remarkably efficient as vehicle found themselves facing red lights at 
actuated signals are in individual loca- almost every intersection. 


tions, they tend to fall down when re¬ 
quired to pass large blocks of traffic 
through the many intersections of inner 
city areas. 


The new system has been designed to 
overcome this. While still a “synchron- 
sed” system, the optimum traffic speed 
can be varied over a wide range to cope 


One of the reasons for this is the fact with all likely traffic conditions. These 


that the signals are altered by traffic 
which ARRIVES at the intersection and 
operates the detector pad. Anything 
which occurs between the intersections, 
or at previous intersections, cannot be 
taken into account. Thus, whilst there 
is local flexibility with the traffic actuated 


traffic conditions are predicted from ex¬ 
tensive traffic surveys, covering hours 
of the day, days of the week, etc. The 
surveys are used to construct “programs,” 
and the programs are brought into oper¬ 
ation at the appropriate time (hour, day, 
etc.) with the knowledge that they will 


signals, this can become a disability closely match the prevailing conditions, 
when a number of signals are consid- The prototype system, known as 
ered together on an area basis to pro- “System A” (Stage 1 Prototype) was in- 
vide a traffic control program. stalled by IBM Aust. Pty. Ltd., and 

Readers of the previous articles will controlled eight intersections in Pitt and 
remember that in the vehicle actuated Castlereagh Streets, Sydney. These are 


traffic control signal the length of time 
between light changes is regulated by 
the number of vehicles passing over the 
detector pads. While this cycle is rea¬ 
sonably flexible within certain fixed 


two parallel one-way streets. The traf¬ 
fic lights located at these intersections 
were connected by wires to an unman¬ 
ned central control unit, which housed 
all the master equipment, such as elec- 


limits, and will generally cope with the tronic equipment, power supply, program 
traffic demands in the immediate vicinity, panel status indicators, master clock, 
its behaviour is virtually unrelated to and program machines, 
that of other traffic lights on the same In the control unit, program panels 
highway. This is the major limitation— were wired in such a way that electrical 
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impulses generated by a master clock 
were sent to the relays in the controller 
at each intersection. These switched 
the signal lights in conjunction with each 
other according to the preset and sel¬ 
ected plan or program for that particu¬ 
lar time of day and day of the week. 

Whilst the ‘‘System A” control centre 
was unmanned, the program panels 
could readily be rewired to make a new 
program if such was found necessary. 
‘‘System A” proved so successful that it 
was expanded into “System B,” Stages 1 
and 2. This is the present Closed-Cir¬ 
cuit Television Manned Control system. 

“System B” controls 25 intersections 
at the present stage, with plans to ex¬ 
pand this to 95 intersections. By using 
modular units, the system could be ex¬ 
panded to handle 200 intersections. Like 
“System A,” the aim is to effect optimum 
co-ordination of vehicle-group move¬ 
ments and pedestrians throughout the 
city. Vehicles travelling in controlled 
areas are formed into “platoons” or 
groups. These progress in such a way 
that stopping and interference to traffic 
flow is minimised. In practice a vehicle 
or platoon should pass through 10 to 15 
intersections without a red light appear¬ 
ing. 

CONTROL CENTRE 

The controls for “System B” are 
housed in a manned central control 
room in Brisbane Street, Sydney. Here 
an operator, seated at a master console, 
can view certain key intersection scenes, 
transmitted by remotely controlled TV 
cameras over a closed circuit network. 
The cameras, which are situated on high 
buildings, may be tilted, panned, or 
zoomed by the operator to obtain the 
desired view. Five key intersections are 
at present thus monitored. The situa¬ 
tion at these key intersections indicates 
whether the traffic is proceeding accord¬ 
ing to plan. 

Programs for the system are in two 
categories, “local programs” and “mas¬ 
ter programs.” The local programs ap¬ 
ply to individual intersections, and the 
system can provide up to 24 local pro¬ 
grams for each intersection. The master 
programs are made up from combina¬ 
tions of the local programs, and there 
is a total of 50 master programs avail¬ 
able on demand. 

If traffic conditions appear to the 
operator to be similar to the scheduled 
master program for the particular time 
and day all he does is press the button 
for that particular program and it im¬ 
mediately comes into operation. Should 
the operator consider that conditions are 
not a*s predicted he may select a more 
suitable master program, based solely on 
his assessment of, prevailing traffic con¬ 
ditions and his knowledge of the effect 
of alternative programs. 

FLEXIBILITY 

A very important feature of “System 
B” is that it provides facilities for the 
control officer to extract any “local pro¬ 
gram” at any intersection and substitute 
another. This may be necessary, for 
instance, if a breakdown occurs, or a 
car parks contrary to notice. There may 
be an excess of pedestrians or an acci¬ 
dent. Such an occurrence could upset 
the whole master program if not cor¬ 
rected. The substitute program may 
be any one of the other local pro¬ 
grams available, and which appears to 
suit the particular situation, or it may 
be a brand-new program, created by the 


A partly wired Local Program panel. 
One such panel is required for every 
five intersections to be controlled. 

controller on the spot, using an ingeni¬ 
ous arrangement of patch cords in con¬ 
junction with a special panel. 

This substitute program is not a fixed 
one. It provides a temporary measure 
to correct a special condition, and the 
control officer evalues it as he inter¬ 
prets the conditions from the TV screens. 
When the situation has been rectified 
and conditions return to normal, the 
substitute program is withdrawn, and 
the normal program carries on. The 
controller can, if required, also correct 
abnormal conditions in some circum¬ 
stances by pressing a switch which will 
hold the lights on green, to any street, 
for any period. 

The latter is called a “secondary con¬ 
trol.” This facility also enables the 
controller to operate lights which indi¬ 
cate “NO TURN” and other similar 
warnings. Thus very great flexibility is 
gained by the controller at his desk. 

In addition to the TV screens in the 
control room, there is a large map of 
the city of Sydney. The geographic 
location of each of the monitored inter¬ 
sections is indicated by a light. By de¬ 
pressing a key cor¬ 
responding to a par¬ 
ticular intersection, 
the controller can 
display coded lights 
on the console 
which indicate the 
commands being 
sent to the lights, 
whether the lights 
were in a ready 
condition when the 
command was sent, 
and whether the 
command was exe¬ 
cuted. 


The system is divided into six main 
parts. There is the Electronic TIME 
CYCLE DISTRIBUTOR, the LOCAL 
PROGRAM UNIT, the MASTER CON¬ 
TROL CONSOLE, the ELECTRONIC 
OUTPUT UNIT, the LOCAL CON¬ 
TROLLERS at the intersections and the 
CLOSED CIRCUIT TELEVISION 
NETWORK. These will be dealt with 
briefly so that readers may gain some 
insight into the technical aspects of the 
system. 

The new system uses no vehicle actu¬ 
ated pads of any kind, the major 
timing pulses to control each intersec¬ 
tion coming from the central control 
point. Each local program—and, in the 
ultimate, the master program—depends 
on the availability of sets of accurately 
spaced timing pulses which can be 
readily modified to provide new pro¬ 
grams as circumstances dictate. 

This is the job of the Time Cycle 
Distributor, which is really the heart of 
the system. For this reason it is worth 
considering in some detail. The timing 
pulses are first derived from a master 
clock. This is a standard IBM clock 
with “dead-beat escapement,” spring 
driven and electrically wound, with 
a pendulum controlled clock movement. 
It has an accuracy rating better than 
plus or minus 15 seconds of Observatory 
time per month. 

CLOCK PLUSES 

By means of contacts provided in the 
clock mechanism, the clock is arranged 
to deliver 50 volt DC pulses at two- 
second intervals. These two-second 
pulses form the basis of all the timing 
pulses ultimately used, and the manner 
of their distribution is most ingenious. 

The circuit is referred to as a “ring” 
(or “ring counter”), and is really an 
electronic version of the mechanical dis¬ 
tributor found on a car, where a series 
of pulses generated by the “points” are 
directed in succession to each of the car 
cylinders via a rotating contact. 

However, there are no moving parts 
in th'is system. Instead, we have a num¬ 
ber of valves operating as “bi-staple flip- 
flops.” This is a circuit employing two 
valves (usually a twin triode, as in this 
case) so connected that when one is 
conducting the other will be biased off. 
and vice versa. The transition from 


A view of a pro¬ 
gram control panel 
console , giving 
some idea of the 
complexity of the 
wiring. Note the 
uniselectors used 
to select local 
programs for in¬ 
clusion in the 
master program. 
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one state to the other is initiated by 
the application of a pulse to one of the 
grids. 

A ring of these stages is so arranged 
that a pulse (from the clock) fed to the 
first stage will cause two things to hap¬ 
pen. First, the pulse will appear in an 
output circuit of the stage, where it can 
be used as a timing pulse. In fact, it is 
fed via a cathode follower into the pro¬ 
gram network. 

The second effect will be to trigger 
the flip-flop so that the next pulse which 
this stage receives no longer appears in 
its output circuit but, instead, is directed 
to the next stage, where the process is 
repeated. 

As a result, each successive two- 
second pulse appears one stage further 
along the line; the four-second pulse at 
the second stage, the six-second pulse 
at the third stage, and so on. When the 
last stage is reached the pulse is directed 
back to the first stage in such a way as 
to reset it, and all the other stages, in 
readiness for another complete cycle. 

In this system there are seven such 
rings, and each ring contains one hun¬ 
dred flip-flops. Thus each ring can oper¬ 
ate on a 200-second cycle, although the 
cycle can be shortened quite simply by 
directing the pulse from any selected 
earlier stage back to the first stage, as 
already described. 

MAKING A PROGRAM 

With such a range of timing pulses 
available, it is relatively easy to make 
up a required program by simply select¬ 
ing pulses which will appear at the 
appropriate time and directing them to 
the function to be performed at that 
time. The system is extremely versatile 
with an almost unlimited number of 
program variations available. 

The Local, Program Consoles have 
control panels for wiring up to 24 
separate local programs for each inter¬ 
section. The local program for each 
intersection is selected by a 25 position 
rotary stepping switch, this switch being 
controlled, in turn, by a 50 position 
Master Program Selector Switch. 

The Master Control Console houses 


all push-button controls for operation of 
the Master Program Selection System. 
The Traffic Controller can activate any 
desired master program by pressing a 
numbered switch of which there is one 
for each of the 50 master programs. The 
switches must be held down for a mini¬ 
mum of four seconds before the selected 
program keys itself in. This safeguards 
against accidental changing of programs. 

As already stated, the Controller has 
facilities to interogate any intersection 
and have its conditlion presented on a 
bank of check-back display lights. 

Simultaneously with the visual pre¬ 
sentation a mechanical analysis of the 
check routine is made and the results 
are automatically printed out on the 
IBM Model 72 (“bouncing ball”) type¬ 
writer- In addition to this typed log 
two other printed logs are automatically 
recorded whenever a control key is 
operated. The first types up details of 
any master program initiated and the 
time at which it occurred. The other 
types up details of any local program 
substitutions which are made and the 
times they were made. 

When new panels are developed and 
wired they can be inserted in a test 
position and set in operation. In the test 
position they exercise no control over 
the system but are monitored. Compari¬ 
son between the typed monitor output 
and the requirements of the panel under 
test enables check-out of the panel 
before incorporating it in the system. In 
this way 120 programs can be checked 
in approximately 20 minutes. 

Each set of lights is controlled by a 
six wire system, consisting of three active 
lines and a common, plus two special 
facility wires. Biased relays at each inter¬ 
section controller are able to analyse 
each line for polarity, so that 10 different 
commands may be transmitted. 

The Local Controllers are sequence 
devices which arrange the green, amber, 
red and arrow signals in the correct 
order to control traffic at an intersec¬ 
tion. Some intersections require com¬ 
plex sequences and different sequences 
for traffic control programs at different 
times of the day. The Local Controller 


has inbuilt electronic safeguards which 
prevent unsafe signals being displayed 
and will continue to operate on a fixed 
time cycle, even though pulses are not 
received from the control centre. 

The closed circuit television cameras 
are located on the top of five main 
buildings in the city. For those who 
are familiar with the city of Sydney the 
cameras are placed as follows. One on 
the T. & G. Bulding at the corner 
of Park and Elizabeth Streets. This 
scans a fantastic area up William Street 
to King’s Cross to the east, down Eliza¬ 
beth Street to Central Railway to the 
south, to Hunter Street to the north and 
the Town Hall to the west. 

Another camera is on the top of 
Bebarfalds Ltd., at the corner of Park 
and George Streets. This is a very im¬ 
portant intersection and takes in the 
whole of George Street from the Cen¬ 
tral Railway to King Street. 

OTHER POSITIONS 

Other cameras are located on Inter¬ 
national House on the comer of Bathurst 
and Pitt Streets, on the Commonwealth 
Bank Building, Castlereagh and Liver¬ 
pool Streets and, finally, on Anthony 
Hordern’s corner, Pitt and Goulburn 
Streets. With these cameras the con¬ 
troller can view the main streets on the 
screens in the control room. 

The cameras are completely transis¬ 
torised, the only thermionic device be¬ 
ing the vidicon camera tube. The con¬ 
trols are either preset or, in the case of 
the lens diaphragm, controlled automati¬ 
cally according to the prevailing light 
conditions. 

The cameras are designed to with¬ 
stand a temperature range of 22 degrees 
F. to 113 degrees F. but. as the latter 
extreme is likely to be exceeded inside 
a cabinet in Sydney’s climate, additional 
means are provided to protect them. 
The camera is housed in an insulated 
cabinet and a fan is provided to main¬ 
tain the interior at air temperature. The 
fan also provides a draught of air on 
the camera window, and helps to keep 

(Continued on page 16) 



One of the TV cameras and what it sees. On the left is the camera mounted on the T & G Building, showing 
the boom support to carry it beyond the building line. And on the right is one of the views it will have — the 
full length of William Street to Kings Cross. The TV camera is actually slightly more to the left than the pos¬ 
ition from which this picture was taken. It has a similar view of three other streets 
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Pounds and pence or dollars and cents, 
you'll save more of them at Encel Electronics! 


Take any price range you wish ... or any components ... we 
can offer you more for your money than any other company in Aus¬ 
tralia. Prove it.. . . before you make your purchase, just sit down 
and write to us for a quote. You’ll be pleasantly surprised! All 
equipment is brand new. Sales Tax has been paid, there are NO 
HIDDEN EXTRAS. Here at Encel Electronics we pass on the bene¬ 
fits of bulk purchasing, and Australia’s biggest turnover. All com¬ 
ponents are fully guaranteed. Now examine the value . . . Encel 
value ... in our special offers for February. 


mifiiiiiiMiiiiiiiiiiiimiiimiiiisiiiiminiiiiitiiiiiiiitmiiiiittiiiMittiiimiiiiiiimM 

SPECIAL OFFER ! 

i § 

| ] Orpheus Silex turntable. All | 

Balance tone arm, Decca Deram | 


| cartridge. 
1 Price .. 


£43 


((iiiuiiiitmiMminmmimmnmmimtimiiiuiiiiiiitmmiiimmmiimitiiiiiiii 


iHtiiiiiiimiiiiiiiiiiiiiimimtiiiimimitiiiiiiiKiiiiiiiiiiiiiiiimiiiiiiiiiMiiiiiiiiinj 

1 2 LEAK Stereo 50 amplifier | 
and control. Connoisseur or | 
| Garrard 301 turntables, S.M.E. 3009 | 
| tone arm, A.D.C.-l tlQG 1 

| cartridge.& 8 0 I | 

fl’iiiMiiiiiiiiittitinitiiiiitiimiiifiiiiffiiiiiitiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiititiT 


MiiiiiiiimimiiitfiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimitiHiiiiiitiiimiiiiiiitiiiitiiiiiij 
= 3 Pioneer 160 stereo P.P. complete with j§ 
1 3 A.M./A.M. S.W. tuners, Labcraft 605 f 
= turntable. All Balance pickup with = 

| Decca DERAM (diamond). Two Wharfc- = 

| dale or Richard Allen Sin speakers. £98. § 
| (With lOin Wharfcdale or 
5 R.A. speakers. £106). 

| Labcraft 573 in place of 605. 
iTtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiimiiiiiiitimiB 


£85 


jjiiiiitiiiiiiiiimmiiiiiiMmiiiiitiiiMimmiiiifiiiiiiiiiutiimiiiiiiiiiimiimiiiiiiii 
§ ^ Special! Mcdding Eight-Eight stereo | 
= amplifiers in wooden cases (choice of = 
i veneers), Labcraft turntable with stereo dia- § 
~ mond stylus. two Wharfcdale _ or | 
| Richard Allen 8 in 

| speakers. 

TiiiumiiMuiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiuiiimitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiift 


W Jltll ILUdiL U1 

£ 59 - 19-0 


§ C Mcdding Mullard 5/10. stereo amplifier | 
| with matching control unit, Labcraft | 
| turntable with stereo diamond, two lOin | 
| W’dalc or Richard 

5 Allen foam surround $ ft ft = 

| speakers. U 7” I U^U | 

jniiiiimiimimiiiiisuiiiimiiiiiiimiiiiiimiimiiiiitiiiiiiiiiiitttiiimitiiiiitiiiiiui 


UjimiimmiiiiimimiMimmmmiiiimimmiimimmimtiiiimiimiiitiiimmij 

= g Pioneer SMQ 300 Amplifier, A.M./A.M. | 
| F.M./SW. tuners, Orpheus Silex turn- | 

| table, Ortofon S.M.G. 212 tone arm and | 
| A.D.C. cart. Two 
= Wharfedale' lOin foam 

| surround speakers. 

ffiiiimiiiiiiiitiMiiiiiiiiiiiiiiuiiitiiiiiifiiiiiiumiimmiitiiiiiiiiimiiittiiiiimsiffl 


£155 


(nmiMiiimtiimimmiiiiimtiiiiiimiiiiimmiiiiimimiiimiiiiimtimiimiimiM 
| "J Labcraft turntable with stereo diamond, | 


Mcdding Eight-Eight stereo amplifier in = 
| Vareogram control cabinet. 

I (with radio tuner •— add 
§ another £10 only!) .. .. 

iPiiiimiiiiiiitiiiiiiiimiiniiiiuiimimiimtimiiiiitiiiiiiufiiiiiiiiiiitiimiiiiiiimfi 


£591 


5 © Mcdding Mullard 5/10 stereo amplifier f 
= ° with magnetic sensitivity control unit, f 
I J.H. turntable, J.H. Mk. II tone arm with I 
g ADC 3 cartridge, two 12in Goodmans full = 
| frequency range speakers. (Substitute Lab- = 
| craft 605 turntable 
= and All Balance tone 
= arm if you wish). .. 
fciiiiiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiiimimiiiiimiiiiimuiimiimiiiimiiiiimiiinTi 


iiiiiiiiiiimiiiiiiiiitiiiiiimiiitiiiiiiiiiiiitmiiiiitiiiiiiMmiitiiiimiiiiiiiiiiiimimj Urn.. 


w/- tuners. 5 
All-Balance I 


£ 109 ! 


5 Q Pioneer stereo amplifier 
| Labcraft 605 turntable. 

| arm with Decca Deram. 

| Two Pioneer CS 8 B_speaker 

I systems . 

ALL CABINETS SUPPLIED. 
TiiiimiiiiimimiimiimmimmmiiimimmmiiimiiiiiimiuimimiimmimiTi 


£112 


110 Speaker cabinets — mahogany enclo- 5 
| sures for 12in speakers. Styled by | 
1 

| A few only at. 

| Legs for same £1 extra. 
Tliiiiiimiiimiii!iitiiiimiiiiiimiiiiiiimiiiiiiiiH!iiti 1 iuiinmiiuiiiiiiiitumii!(n 


£ 12 - 10-0 


QLiimiiiutiiiiiiimiiHinuiiiMiiiiiimimiiiiiiiiiutiiiiiiiiiiitiuiiiiiiiiiiiiiiiiiiiiiiij 

||| The unique J.H. turntable 1 
J.H. Mk. II tone arm and | 

1 ADC-1 cartridge. Two Wharfe- 1 

1 ^™ .. £ 98 - 10 - 0 ) 

utiiiiiiiniiiimiiiiiiii|tiiimiiiitiiitiiiitiiiiiiiifiuiti4imtiiittniitiiiiiiitiiiitniirff 

Australia' 


Write straight away! Make up YOUR OWN 
COMBINATIONS and ask for the Encel Elec¬ 
tronics price . . . you’ll never be disappointed. 
Don’t forget to give us your FULL address. We 
will care-pack and freight anywhere—there’s no 
distance barrier, 

5 Greatest Hi-Fi Centre 





mmL # 

ifietkovich 


354 BRIDGE ROAD, RICHMOND, 
VICTORIA. TELEPHONE 42-2820 
Factory: 47 Coppin St., ^ Wholesalers 


Richmond, Victoria. 42-2883 Trade-ins accepted 

iiiiiiiiiiiiiiniiiiiiiiniiniiiiiiuioininiiiiiiiiiiiiiiiiiiiiiin^ 
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■iwn (a/sia) KIT. LI U. 

Bay Road, Concord, Sydney, N.S.W 
Phone 73.1227. 


TRAFFIC-Contd. 

the latter free from dust, rain and mist¬ 
ing. 

The lens of the camera is a zoom 
type with a focal length from 25 to 100 
millimetres. This zooming facility is a 
very important feature. It enables the 
controller to have a close-up view of 
any intersection to see, perhaps, why a 
hold up in the traffic is occurring, whe¬ 
ther it is a breakdown, an accident or 
traffic abnormality. The diaphragm of 
the lens is controlled automatically by 
means of a light sensitive cadmium sul¬ 
phide (CdS) cell built in as an integral 
part of the lens. The circuit for this 
is a transistorised balanced bridge. 

COUPLED DIAPHRAMS 

The CdS cell is mounted behind a 
motor-driven iris diaphragm which is 
mechanically coupled to the diaphragm 
in the TV camera lens, so that they 
both open and close in unison. The 
cell forms one arm of a bridge network 
which is normally so adjusted that the 
bridge will balance when the light 
reaching the cell represents correct 
lighting conditions for the camera. 

Should the bridge become unbalanced, 
due to a change in light level, the dia¬ 
phragm motor is energised and the dia¬ 
phragm opens or closes as required, ad¬ 
justing the camera diaphragm at the 
same time, until the bridge once again 
assumes a balanced condition. 

The diaphragm can also be controlled 
from the control room. This is very 
important for it allows the controller 
to admit more light into the camera in 
special circumstances. For example, the 
diaphragm may have been closed by 
bright sunlight or a flash of a headlight 
at a time when the controller wants to 
see what is going on in a shaded part of 
the street, such as in the shadow of 
buildings or trees. In such circum¬ 
stances he may open the diaphragm 
from the control room. The resultant 
picture will be too bright in the sunlit 
portion but will be correct in the 
shadows where the controller wants to 
see. 

SIMPLE CIRCUIT 

This override control is arranged 
quite simply. In the bridge circuit, the 
resistor “opposite” the CdS cell is the 
one which determines the cell resistance 
at which the bridge will balance. If 
this resistor is changed in value, the 
bridge will balance at a higher or lower 
light level, representing the new resist¬ 
ance value of the CdS cell. Thus it 
is only necessary to “extend” this arm 
of the bridge to the central control 
point, via a simple telephone pair, in 
order to provide an effective remote con¬ 
trol. 

To minimise cable losses, the video 
output from the cameras is made to 
modulate a low power RF carrier, which 
is then transmitted over the cables. The 
RF generators are crystal controlled, 
valve-type units, with a power output of 
.05 watt. They operate in the frequency 
range, 40 to 90 Me. As the signals 
from several cameras are fed through 
one cable, each transmitter operates on 
a different frequency, so chosen as to 
minimise the risk of interference be¬ 
tween channels. 

The cameras can be panned, tilted, 
zoomed, and focused from the control 
room. The pan and tilt fuctions are 

(Continued on Page 84) 


W \REPLACEMENT CRYSTAL 
CARTRIDGES 


GP67-1G. A high-quality monaural 
turnover cartridge with an extended fre¬ 
quency response and excellent tracking 
capabilities. A standard replacement 
crystal cartridge for most players and 
changers. Replaces HGP37 and GP65 
series. Standard 1" mounting bracket. 
Improved performance. 

PRICE: 

Twin sapphire Styli £2/18/6. 
Sapphire-diamond Styli £4/19/6. 


GP67-2G. High gain turnover crystal 
Cartridge, suitable for reproducing stan¬ 
dard and microgroove recordings with 
low gain amplifier. 

PRICE: 

Twin Sapphire Styli £2/3/-. 

Sapphire/diamond Styli £4/4/-. 


HGP39. Crystal Cartridge. Available 
for standard or L.P. recordings for use 
with HGP20 and HGP40 Pick-up Arms. 
PRICE: 

Single Sapphire Stylus £3/12/6. 

Single Diamond Stylus £5/13/6. 


STEREOPHONIC 

CARTRIDGES 


GP73 Series. Turnover stereophonic 
cartridge, plays all types of recordings. 
GP73-2. Medium output. GP73-5. High 
output. Available with standard 1" 
mounting bracket (type A), or special* 
mounting bracket for end mounting (type 
B). 

PRICE: Twin Sapphire Styli £3/6/-. 
Sapphire/diamond Stylus £7/13/6. 

GP71 Series. Cartridge plays stereo and 
L.P. recordings, non-turnover type. 
PRICES: GP71, with Sapphire Stylus, 
£3/6/-. GP71, with Diamond Styli, 

£5/16/6. 

GP81. Turnover stereophonic CERAMIC 
Cartridge, ideal for hot and humid con¬ 
ditions. Plays all types of recordings. 
Universal mounting bracket. 

PRICE: Twin Sapphire Styli £3/19/6. 
Sapphire/diamond Stylus £7/19/6. 

Send now for your copy of the new Acos price list. 
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PUSH BUHONS MAY REPLACE TELEPHONE DIAL 


Is the conventional telephone dial on the way out? It may well be, if a new 
type telephone currently being tested in the U.S.A. comes into general 
use. Using push buttons in place of the rotary dial, the new system 
offers both user convenience and increased telephone facilities. This 
article, taken from the Bell Telephone Magazine, tells something of the 
new dialling system. 


D EVELOPED by the Bell Telephone 
Company, and called “Touch Tone” 
the new telephones were expected to 
make their appearance in a few selected 
American communities late in 1963 and 
early 1964. 

This new service is the result of 
several years of development and testing, 
culminating with market trials conduct¬ 
ed over a two year period in Findlay, 
Ohio, and Greensburg, Pennsylvania. 
Customers in these towns clearly indi¬ 
cated they liked the modern speed and 
convenience of Touch Tone service. 
Ninety-six per cent of the buyers said 
they thought Touch Tone service was an 
improvement. The results obtained in 
these trial cities clinched the decision 
to begin offering Touch Tone service on 
a gradual basis. Already, Western Elec¬ 
tric has started initial production of the 
new Touch Tone telephones. 

COLOURS AND STYLES 

The full range of colours and styles 
now offered will be available in the new 
line. In addition, there will be a new a 
small wall set which has been designed 
especially for the new service. 

The Touch Tone system represents a 
completely different concept in telephone 
calling and signalling. The standard dial 
is replaced by a 10-button keyboard ar¬ 
rangement. Each button carries the same 
number and letter designation as the cor¬ 
responding hole in the rotary dial on a 
conventional telephone. As each button 
is pressed, a combination of two musical 
tones indicates the number has been sent 
to the central office equipment. 

However, the main differences be¬ 
tween Touch Tone and dial systems are 
those that cannot be seen. The signals 
generated by a rotary dial are pulses 
of direct current. These may be likened 
to the action of turning on and off an 
electric light switch. Each digit dialled 
opens the circuit momentarily and then 
closes it from one to 10 times, and this 
difference between on and off results in 
a small pulse which is transmitted to 
the central office where the pulses for 
each digit are counted. These pulses are 
then released at the proper rate to switch 
the call. 

With the new system, signals are 


alternating current tones which are 
similar to some of those in the human 
voice. These voice frequency tones arc 
produced by a new type of signal gener¬ 
ator in the telephone set itself. When 
one of the buttons is pressed, the signal 
generator produces musical tones that 
identify the digit. Each digit is repre¬ 
sented by a different combination of two 
discrete frequency tones. Designers have 
selected these frequencies to minimise 
the possibility that frequencies present 
in speech, music and noise, could imitate 
a digit, and thus cause wrong numbers. 

The difference in the signalling 
“language” created by the two types of 
telephone sets must be taken into 
account in the central office. Since exist¬ 
ing central office equipment was designed 
to understand dial “language,” an auto¬ 
matic translator, called a receiver-con¬ 
verter, has been designed to translate 
Touch Tone language into one that cen¬ 
tral office equipment can understand. 
This will permit both Touch Tone and 
rotary dial telephones alike to work in 
the same central office. Bell Operating 
Companies can introduce Touch Tone 
service gradually, 
while they continue 
to use equipment in 
which they have a 
multi-billion dollar 
investment. Even 
then, the conversion 
must be gradual, 

☆ 

The push button 
panel which re¬ 
places the dial on 
the Touch Tone 
telephone. The 
pattern of lines is 
a light tracing of 
finger movements 
involved in a typ¬ 
ical "dialling" 
operation. The 
system uses voice 
frequency dialling 
pulses . 


due to the added investment in the re¬ 
ceiver-converter equipment. 

Still another important difference 
exists between rotary dial and Touch 
Tone systems. Once a connection is 
made with the rotary dial, further oper¬ 
ation of the dial will result in a series 
of audible clicks or possibly a discon¬ 
nection. With the Touch Tone system, 
however, signals can be sent over the 
established connection, and with a device 
at the other end to interpret them, can 
be used for many functions. This is 
called end-to-end signalling. In the not- 
too-distant future this feature is expected 
to lead to the development of a whole 
new family of Bell System communica¬ 
tions services. 

A housewife might use a Touch Tone 
telephone to turn on a household ap¬ 
pliance although she is miles away from 
home. And business applications seem 
even broader and more imminent. For 
example, a travelling executive can call 
his home office, be connected to a dic¬ 
tating machine, then control the machine 
by pushing the buttons of a Touch Tone 
telephone. Another application presently 
under consideration, would enable a 
merchant to query a computer and check 
a customer’s credit with his Touch Tone 
telephone. For many customers, both 
business and residence, these future ser¬ 
vices will be important and they repre¬ 
sent a great new potential for telephone 
systems. 

(“Bell Telephone Magazine.”) 
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KLEMT Aerial Test Equipment 
Transistorised VHF Voltmeter AT-200M 

This transistorised equipment operates as a heterodyne receiver with an I.F. of 150Kc/s 
and a bandwidth of about 200 Kc/s. The automatic gain control voltage is indicated by a volt¬ 
meter calibrated in /xV and mV of the HF input signal. Measurements of termination resistance 
of antenna systems are made with the incorporated ohmmeter which has a range of 0-1000 
ohms. 

NOTE. The AT-200MA which is similar in most respects to .the AT-200M is also available. The 
AT-200MA however, also measures HF noise and interference voltages (CCIR standard 
values) which are indicated on the inbuilt meter. 

APPLICATIONS 


Installing, testing and locating most suitable Field Strength Measurements, 
spot for antenna. Transmitter monitoring. 

Interference measurements. Selective voltage measurements. 

SPECIFICATIONS 



Frequency 

Voltage 

Ranges 

Impedance 

Modulation 


Prices:— AT-200M £144-15-0 FIS Capital Cities 
AT-200MA £182-0-0 Plus Tax 


45-220 Mc/s. Accuracy ±2%. 
1 mV-2V Log. 10uV-20mV Log. 
5/xV-200^V linear. 

Accuracy ±: 3db ±: 2/xV. 

Input 60 ohms unbalanced, 

240 ohms balanced. 

Check by built-in loudspeaker- 
H-phones. 


Bandwidth 200Kc/s 
Power AT-200M 6 dry cells 

Supply AT-200MA 6 nickel-cadmium 
cells with charging unit, also 
mains operation. 

Weight AT-200M 18 lbs. 

AT-200MA 24 lbs. 

Dimensions 121” x 51” x 81”. 


NOW AVAILABLE AUSTRALIA-WIDE—SEE YOUR LOCAL DISTRIBUTOR 


JACOBY, MITCHELL & Co. Pty. Ltd. 


Also at MELBOURNE: 

15 ABBOTSFORD STREET, 
NTH. MELBOURNE. 30-2491. 


ADELAIDE: 

77 WRIGHT STREET. 
(LA 5117) 
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TECHNICAL REVIEW 


MUSCLE VOLTAGE 

OPERATES ARTIFICIAL HAND 


Of all the methods suggested for controlling a prothesis (artificial timb), 
the one using electrical impulses from the patient's own muscle is by far 
the most ambitious. While many problems remain, considerable prelimin¬ 
ary success has been achieved. This article, in describing one experiment, 
should give the reader a good idea of the present state of the art. 

By G. W. Horn* 


M yoelectric control of pros- 
theses offers advantages over con¬ 
ventional mechanical or transducer con¬ 
trol of artificial limbs. Muscular effort 
generates the electromyographic (emg) 
signal without the exercise of physical 
force. Only mental concentration is re¬ 
quired. In the type of device to be 
described, the amputee needs only to 
think of closing his missing hand, where¬ 
upon the artificial hand closes electro- 
mechanically. Physical movement of the 
stump, relative to the prosthetic device, 
can be used to modify or refine the 
movement. 

Muscle potentials, termed emg signals, 
can be detected at the surface of the 
body using small plane electrodes press¬ 
ed against the skin covering the desired 
muscle. The nature of the emg signal 
is a carrier that is amplitude modulated 
by the integrated activity of the whole 
muscle. 

SAMPLE VOLTAGE 

The total electrical activity at a given 
time is randomly distributed along the 
muscle mass and only a sample is de¬ 
tected by surface electrodes. For this 
reason, the detected signal is only rough¬ 
ly proportional to the contraction effort. 
Similarly, the emg signal fluctuates, even 
at constant muscular tension, around a 
mean value. There is crosstalk between 
the emg of a muscle and that of its 
antagonist, the magnitude varying among 
patients and with the siting of the pick¬ 
up electrodes. The cross-talk is generally 
10 to 15 db below the desired signal 
from the active muscle. 

Myoelectric signals are always present 
in a stump muscle even when the ampu¬ 
tation is many years old. A muscle 
affected by polio or other paralyzing 
disease produces emg signals, even when 
the muscle is so weak that it cannot 
operate against gravity. Since the ampli¬ 
tude is often larger in polio patients 
than in normal subjects, emg-controlled 
orthotic aids may be particularly applic¬ 
able to the relief of paralyzed patients. 

Myoelectric signals are complex pulse 
potentials of 10 to 1,000 microvolts with 
durations between 1 and 10 milliseconds 
when recorded from the body surface. 
Individual muscular fibre discharge is 
about 1 millisecond in duration. How¬ 
ever, the pulses overlap in the muscle 
bundle to produce lower frequency com¬ 
ponents. 

Interference arises from stray electro¬ 
magnetic fields, especially power lines, 
and myoelectric tissue noise (some 10 
microvolts in amplitude), involuntary 

"Consulting Engineer 
Mandello Lario, Como, Italy 


contractions and electrode-skin contact 
instability. 

The input amplifier should have a 
front-end impedance in excess of 1,000 
ohms and should preferably match skin 
resistance that varies between 50,000 to 
100,000 ohms when dry to less than 
5,000 to 10,000 ohms when lightly sand¬ 
papered and coated with an electrode 
jelly. 

Limiting overall bandwidth increases 
signal-noise ratio. Preliminary tests 

ELECTROMEDICAL CHALLENGE 

l Despite some unfamiliar term in- X 
n ology, most of the words that are X 
X uniquely descriptive have been re- X 
Z tained in this article by the editors. I 
\; The prefix myo is a combining form z 
meaning muscle and the electro- {; 
; ■ myographic (emg) signal is a muscle- X 
|! initiated electrical impulse that ;! 
I! makes possible the actuation of the l 
!; prothesis or prosthetic device which, 
in this case, is an artificial hand, z 
J| An orthotic (from the Greek X 
]! straight) aid in medical terminology 
<! concerns correction of a deformity. X 
!| The availability of a usable electric X 
![ signal from even a polio-damaged !| 
muscle may come as a revelation to j; 
most electronics engineers—and 

j! should set them thinking. 

showed that beyond 1 Kc useful myo¬ 
electric signals were insignificant whereas 
noise was added. Limitation of the 
lower cutoff frequency to 100 cycles 
results in information loss but this con¬ 
dition may be tolerable under condi¬ 


tions of severe power-line noise. The 
more significant harmonic content of 
the emg signal falls between 100 and 
1,000 cycles. 

By designing the input of the ampli¬ 
fier as a differential stage spurious sig¬ 
nals can be reduced. An extraneous 
potential picked up by the two skin 
electrodes is in phase and if the ampli¬ 
fier is perfectly symmetrical, no output 
results. The desired out-of-phase signal 
is passed to the following amplifier. 
Transistor amplifiers are less subject to 
spurious-signal pickup. 

FURTHER PROCESSING 

Even after filtering and amplification, 
the emg signal is raw and irregular, re¬ 
quiring further electronic transforma¬ 
tions. A 100-ms iterative integration im¬ 
proves discrimination between different 
signal levels, achieved by summing over 
a discreet time interval. However, the 
concomitant time lag affects tracking 
performance. A smoothing transforma¬ 
tion of the rectified emg signal provides 
a steady, slowly varying input to the 
control system, but by itself introduces 
signal attenuation and degrades system 
capability to discriminate between dif¬ 
ferent activity levels. 

Fluctuations in emg signal after filter¬ 
ing and rectification are a source of 
trouble. With a long time constant, re¬ 
sponse is sluggish. When the time con¬ 
stant is too short, the actuator vibrates 
with signal fluctuations. Backlash be¬ 
tween the control signal and actuator 
response has solved this difficulty. 

The diagram of a suitable transistor 
amplifier is shown in Fig. 2. Transistors 
Q1 and Q2 act as a differential input 
amplifier. Feedback from emitters to 
bases raises input impedance between the 
electrodes to about a megohm. Using 
matched transistors, a common mode 
repection of 5,000 is possible. A band¬ 
pass amplifier (Q3 and Q4) employs 
stagger-tuned interstage transformers to 
obtain a 100-1,000 cycle bandwidth. At¬ 
tenuation at 50 cycles is almost 45 db 
down and the amplifier response falls 



Figure 2. The myoelectric amplifier accepts muscle signal through a differ¬ 
ential amplifier. Processed, integrated signal operates a relay . 
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This unit contains a Wideband AM tuner with a 
selectable bandpass, together with a four-valve 
stereophonic pre-amplifier. Although primarily 
designed for the Mullard Stereo •’Ten-Ten” Ampli¬ 
fier, this unit may be used with most other high 
quality amplifiers. 


First published in 1958, and originally intended as a means 
of communication with the Industry, Mullard Outlook circula¬ 
tion has increased year by year. It is now in great demand, 
not only within the Industry, but with teaching establishments, 
home constructors and enthusiasts alike. 

It has been decided to offer this Journal to interested readers 
at a nominal charge of 12/- per annum and to secure your 
copies for 1964, please send your cheque, money order or 
postal note with this coupon. Each volume consists of six 
issues, commencing January-February and concluding with the 
November-December edition. 


Milliard 


MULLARD-AUSTRALIA PTY. LTD. • 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006, 
123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON 


This versatile electronic tachometer may be oper¬ 
ated with internal combustion engines with 4, 6 
or 8 cylinders and 6V or 12V. positive or negative 
earthed, electrical systems. Whilst this tachometer 
was primarily designed for use in motor vehicles, 
it may also be used with marine engines having 
battery ignition. 


WIDEBAND TUNER STEREOPHONIC 
PRE-AMPLIFIER 
with printed wiring boards 

(Vol. 6, No. 3) 


High quality sound reproduction is achieved in 
this Amplifier with a complement of two 6GW8 
ECL86 valves and one low-noise AF pentode type 
EF86 in each channel. A 5AR4 GZ34 rectifier in the 
power supply is common to both channels. Peak 
power output is in excess of 10W per channel. The 
total harmonic distortion (10W output) is less than 
0.1°o. a typical value being 0.05° o . 


SUBSCRIPTION FORM 


To: MULLARD-AUSTRALIA PTY. LTD. 
35-43 Clarence Street 
SYDNEY, N.S.W., AUSTRALIA 

Enclosed is my remittance of 12/- as sub¬ 
scription for the 1964 issues of Outlook (six 
copies per annum). 


(D 
£ 

LU 
h 
h 
LU 
J 

^ Name. 

o 

0 Address . 

J 

QQ 

LU 

W .State . 

Cheques, postal notes and money orders to be 
made payable to Mullard-Australia Pty. Ltd. 

Ml 25 


M 1 2 5 
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18 db to 2 Kc. An optional T-pad can 
be used to reject the second harmonic 
of power-line interference. 

After amplification, the emg signal is 
integrated in the detector stage. If a 
predetermined level is attained, the out¬ 
put relay closes. This device gives a 
proportional output as well as a binary 
response corresponding to the state of 
contraction of the muscle. 

Practically, the binary output is more 
useful, because the emg signal, as a 
sample of total muscle electrical activity, 
is itself more binary in nature. Obtain¬ 
ing a proportional servo motion is pos¬ 
sible but probably only with central 
logic blocks responsive to several emg 
signals from different muscles. 

PRACTICAL TEST 

To test the control system, a conven¬ 
tional hand prosthesis (illustrated) was 
used, only the thumb and first two 
fingers being driven by a 1/60-h.p. motor 
through a reduction gear and set of 
levers. The other two fingers are pas¬ 
sively positionable in an infinite num¬ 
ber of arbitrary positions. The motor 
and mechanical system are placed close 
to the wrist and the emg pickup elec¬ 
trodes are arranged on a small leather 
strap to be tightened on the patient’s 
forearm stump or, alternatively, attach¬ 
ed by adhesive strapping to the skin 
over the muscle. 

The output circuit for control-motor 
excitation is designed to use minimum 
power with the system at rest. The 



Two views of the prosthetic hand with cosmetic glove and socket removed 
to show servoamplifier, positioning potentiometer rotative control and motor 
assembly. Electromyographic pickup electrodes are attached to adhesive strap. 
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patient can control the grasping force 
of his artificial hand through a pres¬ 
sure-sensitive variable resistor. This 
transducer is actuated by the patient’s 
contracting and pressing the stump 
against it. 


fornia, 

1962. 


Electrical func¬ 
tions of the pros - 
t h e t i c device 
summarised in 
block diagram 
form . 


Biotechnical Laboratory Report. June, 
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Control of an Electric Prosthesis. American 
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A. Nightingale. C. K. Battye, J. Whillis. The 
Use of Myo-Electric Currents in the Operation 
of Prostheses, J. Bone Joint Surg., p 506, 37B. 

A E Kobrinsky, S. V. Bolkoivin, L. M. Vos- 
kabrinikova. D. M. Ioffe, E. P. Polyan. Ya. L. 
Slavitskii, A. Yu Sysin, A. S. Jacobson, Prob¬ 
lems of Automatic Control, Proc. Automatic 
Control Conference Moscow, 1960, p 1119, 
Butterworth Pub., London. 

3. Horn, L’Automazione della Funzlone Prensile. 
Automazione e Automatismi (Inst. Ital. per 
I' Automazione. Milano) 2, 1963. 

G. Horn, Elettronica e Automazione negli Ap- 
parecchi di Protest Ortopedica, Scienza e Tec- 
nica Ortopedica in Italia e all’ Estero (Ass. 
Naz. Produttori Presidi Ortopedici, Treviso), 
80/81, 1963. 

(“Electronics,” 11/10/63.) 


HIGH SPEED RECORDING PEN 

A new electronic pen than writes a perfect hand at 100 feet per second 
may greatly improve the frequency range of recording oscilloscopes. 


In the absence of emg signal, a volun¬ 
tary positioning of the prosthesis active 
fingers is possible through a potentio¬ 
meter controlled by axial rotation of the 
stump in the socket. The servo action 
is determined by mutual position of the 
control and follow-up potentiometers. 

The position servo and emg control 
cannot operate at the same time. As 
the patient contracts the muscle that 
closes the prosthesis, emg takes control, 
disconnecting the position servo. As he 
relaxes the muscle to open the prosthesis 
and release the grasped object, the posi¬ 
tion servo again takes control allowing 
the patient to reposition his fingers. 

Practical use of the prosthesis is im¬ 
proved by introducing some backlash 
into the control system such that a con¬ 
siderable effort must be made to initiate 
the grasp, which is then maintained by 
a lesser effort. 

Battery drain is negligible at rest, but 
increases to 0.6 amp at maximum grasp. 
Miniature alkaline silver-zinc cells pro¬ 
vide current. 

The author is indebted to A. Variolo, 
president of the Italian Orthotics and 
Prosthetics Association, for stimulating 
and helpful discussions. 

21BLIOGRAPHY 

-i. Groth, J. Lyman, G. Weltman, Practical 

Transducer Problems in Electro-Mechanical 

Control of Arm Prostheses, University of Cali- 


D ESIGNED by Richard G. Sweet of 
Stanford University, U.S.A., the 
new pen squirts fountain pen ink at the 
paper in tiny drops only 2/1000 inch 
in diameter. With the new pen, signals 
or electronic impulses that operate as 
fast as 10,000 times a second can be re¬ 
corded. Present mechanical stylus 
equipment used for recording signal im¬ 
pulses on paper cannot record oscilla¬ 
tions much faster than 100 per second. 

Sweet has compared his new pen with 
the electron gun of a television tube. In¬ 
stead of firing a stream of electrons, it 
shoots a fine stream of ink, .0013 inch 
in diameter, at the paper. At the same 
time the drawn glass nozzle of the “ink 
gun” vibrates 100,000 times a second. 
This breaks the stream into precisely 
equal blobs, .002 inch in diameter, de¬ 
livered at the rate of 100,000 per second. 

As each of the drops is formed, it 
passes through a cylindrical electrode to 
which the desired input signal is con¬ 
nected. This gives each drop an elec¬ 
trical charge proportional to the signal 
at the moment of passage. 

The stream of drops then passes be¬ 


tween deflection plates, held at a fixed 
voltage. These attract or repel the drops 
to one side or the other, according to 
the charge on each drop, causing them 
to write out the wave pattern of the 
signal on the paper. 

(“Radio-Electronics,” December, 1963) 



recording pen. High voltage deflec¬ 
tion plates attract or repel the 
charged ink droplets. 
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MULTIMETER 370W Specifications 

DC/V: 0.5V 2.5V 10V 50V 250V 500V 
1000V (20,0001’/V) 

AC/V: 2.5V 10V 50V 250V 500V 
1000V (4,000i>/V) 

DC/A: 50/iA 1mA 10mA 100mA 1A 10A 
AC/A: 100mA 1A 10A 
OHM: Q-5ki2 0-50ki2 0-500k<2 
0-5M12 0-5QM12 

Scale Centre: 3412 34012 3 . 4 ki 2 
34ki2 340k:» 
db: — 20 db to ~62db 
Battery: Internal 22.5V x 1 & 1.5V x 4 
Approx. Size: 7" x 5V x V/e" 

PRICE: £22.15.0 (inc. S/Tax) postage extra 5/- 


MULTIMETER 370J Specifications 

DC/V: 0.25V IV 5V 25V 250V 
1000V (20,000‘>/V) 

AC/V: 1.5V 10V 50V 250V 1000V 
(8,000i2/V) 

DC/A: 50/iA 500/iA 2.5mA 25mA 
250mA (150mV) 

OHM: 0-5k<> 0-50ki> 0-500k<> 0-5MI* 

Scale Centre: 4612 460ii 4 . 6 ki 2 46kl2 
db: —lOdb to +5db. Odb to +22db 
Battery: Internal 1.5V x 2 
Approx. Size: 6 " x 4" x 2V 

PRICE: £10.7.6 (inc. S/Tax) postage extra 3/- 370J 

MULTIMETER 400J Specifications 

DC/V: 0.5V 2.5V 10V 50V 250V 
(100,00012/V) 500V 1000V 

(35,00012/V) 

AC/V: 2.5V 10V 50V 250V 1000V 
(12,500s >/V) 

DC/A: 10/iA 250/zA 2.5mA 25mA 
250mA (150mV) 

HM: 0-2k<» 0*200k<> 

!*2Ml> 0-20M<_» 

Scale Centre: 16012 1 . 6 ki 2 
16ki> 160ki> 
db: — 20 db to + 62db 
Battery: Internal 1.5V x 2 
Approx. Size: 6 ” x 4" x 2 5 /s" 

PRICE: £14.10.0 (inc. S/Tax) postage extra 37- 

MULTIMETER 200H Specifications 

DC/V: 5V 25V 50V 250V 500V 
2,500V (20,000i2/V) 

AC/V: 10V 50V 100V 500V 1000V 
(10.000S2/V) 

DC/A: 50/zA 2.5mA 250mA 
OHM: 0 - 6 kS 2 0-60ks» 

Scale Centre: 30s> 30012 
Capacitance: 10/i/iF to .001 //F 
.001 aiF to .VF 
db: — 20 db to -f 20 db 
Battery: Internal 1.5V x 1 
Approx. Size: W x VA" x IVb" 

PRICE: £5.19.6 (inc. S/Tax) postage extra 2/6 


TRANSISTOR CHECKER SC2 Specifications 

Measurement Ranges: 

() Value 0-200 
n Value €.900 — 0.995 
Ico 0-900,»A 

Meter: Moving coil type of 50//A 
full scale 

Internal Resistance 3kS2 
Battery: Internal 1.5V x 4 for 
Transistor Scale 
22.5V x 1 for zero ad¬ 
justment of meter 
Size: 7" x 5!V' x 3 W 


400J 


200H 


now 3 additional models 
to the range of 


CT500 


370W 


MULTIMETER CT500 Specifications 

DC/V: 2.5V 10V 50V 250V 500V 
5000V (20.000S2/V) 

AC/V: 10V 50V 250V 500V (10,000: >/V) 
DC/A: 5//A 5mA 50mA 500mA 
OHM: 0-12kii 0-120k :2 0-1.2MS2 0-12MS2 
Scale Centre: 60S2 600:2 6 kii 60ki2 
db: — 20db to -r 62db (5 ranges) 

Battery: Internal 1.5V x 2 
Approx. Size: 51 2 " x 3 V' x IV 


PRICE: £7.17.6 (inc. S/Tax) postage extra 3/ 


MULTIMETERS 

and 

TRANSISTOR CHECKER 


MULTIMETER 220S Specifications 

DC/V: 5V 25V 125V 500V 220S 

2500V (400012/V) 

AC/V: 10V 50V 250V 1000V (400012/V) 

DC/A: 250/iA 250mA 
OHM: 0-10k!2 0-1 Mi 2 
Scale Centre: 6512 6.5kl2 
db: — 20 db to -+- 22 db 
Battery: Internal 1.5V x 1 
Approx. Size: W x 3 V 4 " x 1 Vs" 

PRICE: £4.12.6 (inc. S/Tax) postage extra 


MULTIMETER 62D Specifications 

This is another variation 
of the popular quadrant scaled 
pocket multimeter, with this model 
featuring a perspex meter cover 
in lieu of glass. 

It has been well accepted by those 
requiring this extra protection against 
accidental breakage. 

Other than the above features, 
specifications are exactly as for 
the Model 200H. 


PRICE: £6.15.0 (inc. S/Tax) postage extra 2/6 


Peak multimeters are available for the reading of AC and 
DC voltages from a range of 0.25 volts to 5 kV. 

In strong and durable moulded cases they are fully portable 
and have clear, easy-to-read dials. Prods, test leads and 
batteries are included with each instrument. Sensitive 
meter movements ensure accurate readings, yet are suffi¬ 
ciently rugged to allow for portable usage. 

The Transistor Checker features easy operation by arrange¬ 
ment of the panel and transistor holder to give rapid and 
continuous checking where the values read direct on the 
scale. Suits P-N-P and N-P-N types, also diodes, 
sole Australian agents 


PRICE: £15.15.0 (inc. S/Tax) postage extra 5/- 
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Better Chrome 

Additional processing in a new nickel satin solution before 
chroming is claimed to give metal components three to four times 
the corrosion-resistance of conventional chrome plating at rela¬ 
tively small extra cost. 

The process has been developed jointly by Electro Chemical 
Engineering, of Woking, Surrey, and Udylite Inc., Detroit, and is 
expected to be particularly suitable for use in motor vehicle and 
kitchen equipment manufacturing industries. Only slight altera¬ 
tion to standard nickel-chrome plant is needed. 

Textile Lubricant 

Price’s (Bromborough), Bromborough, Wirral, Cheshire, Eng¬ 
land, a Unilever associated company, has formulated an interest¬ 
ing new fibre lubricant which, it is claimed, can take the place 
of both the so-called “oilless” lubricants and mineral-based textile 
oils. It is called Vivol.54. 

It is reported to have excellent anti-static properties and 
outstanding lubricating efficiency on any type of fibre, both 
natural and synthetic. Its solubilising action on wool grease is 
good and when applied to all-synthetic blends, and blends con¬ 
taining up to 3 per cent residual wool grease, it can be removed 
by a simple water scour. 

Oscillating Saw 

To avoid injury to flesh when cutting surgical plaster from a 
limb, an oscillating saw was developed, the principle of which 
has many applications in other fields. 

Based on it, an industrial saw is in production driven by 
compressed air and having a blade which does not rotate but 
oscillates 17,000 times per minute through an arc of six degrees. 

Although it will cut solid materials with ease, it does not 
cut soft materials such as the flesh of the hands. This is because 
the restricted cutting motion of the blade simply draws the pliable 
surface through a Few degrees of arc. 

It does not spray sawdust or other fine materials and will 
not pull along the line of cut. It will cope with glass fibre, 
plastics, hardboard and soft woods. 

The oscillating saw was developed and is made by Desoutter 
Brothers, The Hyde, Hendon, London, N.W.9., England. 

Carries Pipes 

Transfer of pipes from the surface to 
the bottom of mines is difficult and usually 
involves repeated loading and unloading. 

To obviate this, Heinrich Scharf GmbH., 

Hamm (Westfalen), Kanalstrasse 1, Ger¬ 
many, claims to have developed a sling 
which not only grips the pipes securely 
but can be easily loaded, together with the 
pipes, on a truck and then suspended from 
a mine cage for delivery to the pit bottom. 

Outboard Ice Boating 

An outboard motor which works on snow 
and ice has been built by Polar Motors, 
of 303 Causeway Boulevard, La Crosse, 

Wisconsin, U.S.A. 

It will push a flat-bottomed boat or a 
regular ice-boat across frozen surfaces. The 
4 h.p. petrol engine drives a metal chain 
held against the ice by a lower pulley. 

Movement of the chain pushes the boat 
forward. 

Flexible Screwdrivers 

Screwdrivers with a shaft of stiff but 
flexible steel cable are said to make it pos¬ 
sible to work in confined quarters where 
Drdinary screwdrivers could not be used. 

The tools, with an 8-inch shaft, are avail- 
lble from Miles Kimball Company, 41 W. 

$th Avenue, Oshkosh, Wisconsin, U.S.A. 

Screws near the interior of an L-bracket, 

'or instance, can be tightened without bruis- 
:d or skinned knuckles. 

ladio, Television & Hobbies, February, 1964 


No-Wear Generator 

Electrical maintenance and repair on motor vehicles and 
industrial equipment is likely to be reduced by use of an A.C. 
generator, developed by Siemens-Schuckertwerke, A.G., of Werner- 
Von-Siemens Strasse 50, Erlangen, Germany. The generator con¬ 
tains no parts such as commutators, slip rings or carbon brushes 
which are likely to wear. 

Electrical losses are low and the equipment is very compact, 
it is claimed. 

High Temp. Gas Valve 

A valve that will control the flow of gases and liquids at 
temperatures up to 1,200 degrees Centigrade without any external 
cooling being necessary, has been developed by Huttenwerk 
Oberhausen A.G., of Essener Strasse 66, Oberhausen, Rheinland, 
Germany. 

The valve is bell-shaped and made of heat resisting steel and 
has been patented in Britain. 

Tiny Reduction Gears 

Miniature speed reducers occupying about 1 cubic inch but 
having reduction ratios of 1 : 2,000 are being made by Mutoh 
Industries, of 430 Ikejiri-cho, Setagaya-ku, Tokyo, Japan. 

The company also makes reducers with ratios of 1 : 50 and 
1 : 500 in the same size. They will transmit torque of 14 ozs 
inch, although the body of the reducer is less than iin long and 
the diameter less than 7/8ths inch. Input and output shafts turn 
in the same direction and the reducers can be placed vertically 
or horizontally. 

Unaffected By Storage 

Gevaert Photo-Producten N.V. of Mortsel, Belgium, says 
it has developed a photographic paper that is especially sensitive 
to light and X-rays, yet is not likely to deteriorate in storage. 
The property is obtained by adding a special chemical mixture 
to an emulsion just before it is applied to the paper. 

The tone of the final print is in no way adversely affected 
and stabilising and other chemical treatments may be applied 
in the usual way, it is claimed. 


Designed originally for the Lancashire Police Force, this ultra-lightweight 
walkie-talkie radio is to be made commercially by G.E.C. Electronics Ltd., 
East Lane, Wembhy, London . The set weighs less than two pounds and fits 
an inside pocket of the uniform , The microphone can be hand-held or clipped 
to the tie. A small loudspeaker fits under the coat lapel but sound can be 
piped to the vicinity of the ear through a small plastic tube . 
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FOR FURTHER PARTICULARS, APPLY ENGINEERING PRODUCTS DIVISION 


47 YORK STREET, SYDNEY — 2-0233 


MELBOURNE 

67-9161 


BRISBANE 

4-1C31 


PERTH 

28-3426 


HOBART 

3-3836 


LAUNCESTON 

2-1804 


ADELAIDE: 


The BTM-2J is a medium fre¬ 
quency broadcast transmitter avail¬ 
able in two versions; one with an 
output of 2 kW and the other switch- 
able to either an output of 2 or 1 
kW. The transmitter is suitable for 
remote, unattended operation, if 
required. 


The BTM-P5 medium frequency 
broadcast transmitter has a power 
output of 500 watts and is suitable 
for unattended remote operation, if 
required. 


The first company in the Common- _ 
wealth to manufacture sound and "• 
television broadcasting equipment; 
is still leading in this field. 


Newton McLaren Ltd., Leigh Street — 51-0111 


A W A manufacture or stock a full range of 

sound and television broadcast equipment 

and sound transmitters up to an output of 100 k W . 

AM A also offers a consulting service to advise on all aspects 
of modern sound and television broadcasting techniques. 
AM A engineers will advise 

on station planning , site location and radiating systems 
to give specific directional radiation patterns , 


WELLINGTON, N.Z. 
43-191 
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Multi-Coloured Plastic 

Norbert Hagen, 23 Heinrich-strasse, Siegburg, Rhineland, 
Germany, claims to have found a way of making multi-coloured 
hollow plastic articles such as toys, bottles and everyday house¬ 
hold goods which eliminates treatments such as printing and 
painting. 

Strips of different coloured plastics are extruded downwards 
from separate extrusion heads on to the respective parts of an 
open mould. As the mould is closed so the separate colours are 
joined together. The material is then forced into the shape of 
the mould. 

Wallpaper Hanging 

“Automatic” wallpaper pasting and hanging is said to be 
possible with a device invented by Mr L. G. Taylor, of 14 
Camden Street, Christchurch, New Zealand. It measures about 
2 feet wide by 6 inches deep and weighs some 61b when loaded 
with paper and paste. 

As the device is moved down the wall, a series of rollers 
inside apply the paste, and as the paper is run out a roller in 


When Chamberlain Industries Ltd., of Buckingham 
Palace Gardens, London, faced the design of a new 
tunnel boring shield, fitted with multiple hydraulic motors, 
they also faced the possibility of haying to do about 
50,000 individual "sums." Fortunately for them, a Fer¬ 
ranti Pegasus II computer was able to compress a poten¬ 
tial 600 or more man-hours into a 15-minute operation. 

front smoothes it down. It can be adjusted to take varying 
widths of paper and a slight alteration to one of the rollers 
enables it to be used on ceilings. 

Stretches, Doesn't Twist 

Developed by Toyo Rayon Kabushiki Kaisha, No. 1-1 2- 
chome, Muromachi, Nihonbashi, Chuo-ku, Tokyo, is a process 
for imparting stretch to synthetic yarns of 300 denier upwards 
without any of the usual accompanying tendency to twist. 

It comprises high twisting the fibre, heat setting it, un¬ 
twisting it and further heat setting, this time under tension. This 
is followed by high twisting in the opposite direction to the 
first twist, a third heat setting and, finally, untwisting and setting 
again. Yarns treated in this way, says the company, have high 
bulk, are soft to the touch and have good handling properties. 

High Power Transistor 

The “BIG” Leaf transistor, a new addition to the Bendix 
silicon planar epitaxial Leaf transistor line, was introduced re¬ 
cently by The Bendix Corporation, 605 Third Avenue, New 
York 16, N.Y. . . ^ . 

The “BIG” (for Bendix Interdigitated Geometry) transistors 
achieve Class C power outputs of 25 watts and have gain- 
bandwidth products up to 300 me. With the new units, which 
have been assigned JEDEC-type numbers 2N3016, 2N3017, and 
2N3018, Bendix now offers silicon planar epitaxial NPN tran¬ 
sistors with the highest power-frequency combination in the in¬ 
dustry. 

Some major applications for these new transistors include 
HF Mobile and portable transmitters, high current switching and 
high frequency inverters. The new units are also designed for 
HF, VHF, Class A and Class C amplifier and oscillator appli¬ 
cations. The over-all efficiency of the new “BIG” Leaf Transis- 
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tor is much better than a valve in the same application. 

The “BIG” Leaf configuration provides a lower collector 
saturation voltage typically 0.2 volt at 2 amperes, higher gain 
and excellent Beta linearity at collector currents up to 10 
amperes, according to the company. 

Flexible Roof Covering 

Intended for waterproofing flat and sloping roofs, Pitchkote, a 
new thermoplastic flexible roof-covering, consists of a rot-proof, 
high tensile strength glass cloth coated on both sides with 
polymerised coal-tar pitch. The manufacturer, E. Hardman Son 
and Co., of Bedford Street, Hull, says that the high degree of 
flexibility—it can be folded back on itself—has been achieved 
by use of woven glass cloth as opposed to random-laid glass tissue 
or felt. 

The material is 1 / 16th inch thick, weighs 3.751bs per sq. yd., 
and is normally supplied in 36-inch wide 10-yard rolls. 

Deep-Drawn Glass 

Kempthome Proprietary, Dandenong Road, Clayton, Victoria, 
Australia, has patented a method of making glass dishes and 
containers which, it says, is cheaper and technically less com¬ 
plicated than conventional methods. 

The claim stems from the fact that sheet glass may be 
pressed or deep drawn in the same manner as sheet metal. 
Providing special care is taken regarding the temperatures of 
the glass and the mould, good results are obtained from plain, 
figured and even ceramic and metallic-decorated glass, states the 
company. 

Makes Paint Stick 

Steel sheets which have been galvanised by continuous high¬ 
speed hot-dipping in molten zinc cannot be reliably phosphated 
so that paint and lacquer finishes adhere very firmly to them. 
Amchem S. A., 7 Gartenstr., Zug, Switzerland, claims to have 
developed a suitable process by adding to the usual phosphating 
bath small quantities of soluble titanuim salts. 

Fine-grained phosphate coatings free from defects, and suit¬ 
able for a wide range of cold-formed products, are obtained, 
claims the company. 

Steel Cutter 

Plasma arcs, streams of electrically charged gases which pro¬ 
duce temperatures of 60,000 degrees Fahrenheit, are used in a new 
high-speed steel cutting machine made by Mills-Wolf Steel 
Company, Bedford, Ohio, U.S.A. 

The company built the first machine for its own use but now 
builds them for sale at 11,200 dollars. Cutting speeds are up 
to 200 inches per minute and curves can be made with a 
radius as small as 1/32 inch. The cutting head is controlled by a 
template, and the finish is said to be so good that the steel needs 
no further machining. 



Twenty-one year old Heather Hemming sits inside a 
transparent plastic cylinder at the R.A.F. Institute of 
Aviation Medicine, at Farnborough, As she breathes 
into complicated apparatus hanging from the top of the 
cylinder, the behaviour of her lungs is analysed in detail. 
From such research comes vital information about the 
respiration needs of aircrew in high-flying planes. 

Jack Works Off Car Battery 

A Japanese electrical engineering company, Iimura Denko 
Company, of Hitachi City, has developed a car jack which 
operates off the car battery. It weighs under 171bs and is fitted 
with a small electric motor. 
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HUMBER ORE IN ELECTRICAL CORRECTORS... 


There’s a 
multi-purpose 



© Featuring rugged construction 
® Self-latching for locking mated 
fittings together securely 



STRAIGHT CORD PLUGS 

3 and 4 conductor plugs, with socket or pin 
contacts, feature cable relief spring entry, satin 
nickel finish. 


RECEPTACLES 

Socket and pin-type 3 and 4 conductor, for wall 
or panel mounting. Panel units can mount on 
panels from '/«" to Vi*". 

SINGLE GANG AND 2-GANG 

Assembled to single or double wall plate. 3 and 
4 conductor, with socket or pin contacts. 


MICROPHONE OR 90° MOUNTING 
RECEPTACLES 

3 conductor, with pin contacts. 


ADAPTOR RECEPTACLE 


3 conductor, with pin contacts mounts in or on 
to microphone and other units. 

The Cannon XL connectors are interchangeable 
with and mate with Cannon XLR connectors. 


For further information contact Dept. R27 
at your local Cannon office. 


© Wide variety of mountings 
© Excellent delivery through Cannon 
distributor organizations 
© Low cost 


The Cannon XL connectors available through 
Cannon Electric distributors consist of a wide 
selection for use with microphones, tape record¬ 
ers, amplifiers, test instrumentation, computers, 
medical instruments, video cameras, control 
devices, hi-fi and many other types of equipment. 


CANNON ELECTRIC (AUSTRALIA) PTY. LTD. 

58 Cluden Street, Brighton East, S.6 (Melbourne) 

© PLUGS 

DISTRIBUTED BY: 



VICTORIA: Radio Parts Pty. Ltd.. 562 Spencer St.. Melbourne 
Warburton Franki Industries (Melb.) Pty. Ltd., 355 Lonsdale St.. Melb. 
Telcon (Australia) Pty. Ltd., 360 Smith St.. Collingwood 
J. H. McGrath & Co. Pty. Ltd.. 208 Lt. Lonsdale St.. Melbourne 
NEW SOUTH WALES-. Telcon (Australia) Pty. Ltd.. 17 Wyndham St.. 
Alexandria 

Lawrence & Hanson, Electrical Co. (Old.) Ltd., 259 Byron St., Inverell 
Broadway Electronics Pty. Ltd.. Cnr. Broadway & City Roads, Sydney 
SOUTH AUSTRALIA.- Telcon (Australia) Pty. Ltd., 220 Hanson St., Adelaide 
Healing (Sales) Pty. Ltd.. 376 King William St.. Adelaide 


QUEENSLAND: C. A. Pearce & Co. Pty. Ltd.. 70 Bowen St.. Brisbane 

Trackson Bros., 157 Elizabeth St.. Brisbane 

Chandlers, Cnr. Albert & Charlotte Sts., Brisbane 

WESTERN AUSTRALIA: Athol M. Hill, 842 Hay St., Perth 

Atkins W.A., 894 Hay Si., Perth 

Telcon (Australia) Pty. Ltd.. 544 Murray St.. Perth 

TASMANIA: H. M. Bamford & Sons, 228 Murray St.. Hobart 

H. M. Bamford & Sons, 212 York St., Launceston 

UNITED STATES OF AMERICA: Robins Industries Corporation. 

Flushing, NEW YORK 
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SCIENTIFIC NEWS 
—coni. 


Plastic Conveyors 

Lightweight, rustproof roller conveyers 
over which heavy goods slide noiselessly 
can be made, says Markes and Co., of 61 
Wiesenstr., Luedenscheid/Westfalen, Ger¬ 
many, using two different kinds of plastics 
material and only a very small amount of 
steel. 

The rollers and connecting ladder are 
made from polystyrene and the upper part 
of the cages in which the ball-bearings 
rotate are made from more costly, low- 
friction polyamide. The ball-bearings them¬ 
selves and the lower part of the cage 
on which they rest are made from stain¬ 
less steel. All plastic parts are extruded. 

Producing Screws 

Machines which will manufacture wood 
screws in one combined operation — that 
is, shape the metal, cut the thread and 
make the slot for the screwdriver blade— 
are being imported from Italy by The 
Selson Machine Tool Company, Sunbeam 
Road, North Acton, London, N.W.10. 

The screws, ranging in size from 0.102 
inch to 0.236 inch in diameter and from 
1.81 inches to 3.15 inches in length, can 
be produced at a rate of up to 40 per 
minute. 

The three machines in the range are 
claimed to offer all the advantages of 
automation combined with extreme accur¬ 
acy from the time the material is loaded in 
position until the operation is completed 
and the finished product is ejected. 



This single-pole 6-position RF coax¬ 
ial switch has a cross-talk rejection 
of 70db, insertion loss of O.ldb and 
a WSW ratio of 7.7:7, all at 
7 000 Me. It will operate to 1500Me 
and is intended tor 50-ohm circuits. 
Manufactured by Telonic Industries 
Ltd., details are available through 
Sylvan Gins bury Ltd., of New York, 
or Jacoby Mitchell & Co. Pty, Ltd., 
469 Kent St., Sydney, Australia. 

Paper Masks 

The Papercraft Division of the United 
Empire Box Co. of Eden Crescent, Auck¬ 
land, New Zealand, has developed a 
machine to make disposable paper masks 
for use both in hospitals and the home. 
Until recently they have been made in New 
Zealand by laborious hand processes. 

Heated Lunch Box 

Hot lunches in cold surroundings are as¬ 
sured with the use of a heated lunch box 
introduced by the Bird Engineering Com¬ 
pany, of 206 S. 19th Street, Omaha,Ne¬ 
braska, U.S.A. 

The normal-looking box has a small cylin¬ 
der of propane gas attached to one end. 


The low gas flame keeps food hot ahd one 
cylinder is said to be enough for 30 hot 
meals. The gas attachment can be removed. 

Hotel Accounting 

A new accounting machine for hotels has 
just been put on sale by National Cash 
Register Company, of 206-216, Marylebone 
Road, London, N.W.I., England. 

Class 52, as it is known, is claimed to 
be fast and comprehensive. It prepares a 
printed, detailed account for each hotel 
guest and simultanedusly certifies all charge 
vouchers, maintains a daily audit record and 
produces a daily trial balance and monthly 
summary records. 

Advertising All Round 

A device for rotating posters developed 
by a Spanish concern is claimed to be 
more eye-catching than a static sign. Diego 
Zamora Conesay Cia,, 146 Calle Real, San 
Antonia, Abad-Cartagena, Murcia, says that 
a poster is mounted on its vertical cylin¬ 
drical spindle which is revolved by the 
wind. A brake controls its speed. The sign 
can be put on buildings or mounted at the 
road side. 

World's Smallest Tube 

A tube so small that a microscope was 
needed to prove that there really was a 
hole down the middle has recently been 
produced by a well-known British firm of 
Accles and Pollock of Birmingham. Made 
of pure nickel its outside diameter is only 
five ten-thousands of an inch. 

Reporting in the B.B.C. program 
“Science and Industry,” Robert Einigan 
said that “a bundle of 10 of such tubes 
would be equivalent to only the thickness 
of a human hair, and you would need 
more than a million to fill the hole in a 
wedding ring. What use is it? At the mo¬ 
ment, no one has any idea. But other 
Accles and Pollock tubes of microscopic 
proportions have been used in medical 
research to inoculate flies and inseminate 
queen bees.” 

Possibly, suggested Finigan, the prime 
reason for the production of this tiny tube 
lay in a forty-year-old rivalry between 
Accles and Pollock and the Superior Tube 
Company of America. “Once the American 
firm produced what they thought Was the 
smallest tube in the world, and the Birm¬ 
ingham company sent it back to them with 
one of their own tubes threaded inside. The 
Lilliputian record was still held in Bri¬ 
tain in 1960, but soon afterwards the 
American firm took the lead with an al¬ 
most invisible contender. Now, at last, 
Accles and Pollock feel they have got the 
record back.” 



A "Cyclonome" stepping motor, 
capable of precise 18-degree incre¬ 
mental steps, at speeds up to 400 
steps per second . Capable of drive 
from flip-flops, commutators, relays, 
etc., the motor is well suited tor in¬ 
dexing, stepped tape drive, counting 
and other such applications. (Ad. 
Auriema, Inc., 85 Broad St., New 
York, NY, USA). 



D 


World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years.of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York Si., Sydney. 2 0233, Ext. 279. 
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YOUR CAR... 


flUM# transistor ignition 


Last month we looked at the conventional type of ignition system and 
investigated some of the problems inherent in its operation, this month 
we will see how the use of a transistor can overcome many of these . 
problems and we will, in turn, investigate some of the problems in 
designing a successful transistorised ignition system. 

By Keith Jellcoaft 


T HOSE who followed last month’s 
article will recall the two major 
shortcomings of the conventional type 
of ignition system. These were (a) the 
rapid destruction of the points caused 
by the necessity to switch a relatively 
high current into an inductive load, and 
(b) the rapidly decreasing high-voltage 
output at engine speeds above about 
2,000 R.P.M., due to the relatively high 
primary inductance of the coil. 

If the primary inductance is lowered 
to give a faster magnetic flux build-up, 
the primary current must be increased 
to retain a sufficiently high level of flux 
energy. Accepting this as a basis for 
further investigation, the two problems 
really boil down to one, namely, the 
need for a set of points or a “switch” 
which will handle approximately 10 
amperes at approximately 100 volts (the 
back E.M.F. from the coil primary) 
without arcing, pitting, or any of the 
other problems to which conventional 
contact-breakers are subject. 

The switching capabilities of transis¬ 
tors had been realised since their intro¬ 
duction many years ago, but it was not 
until the early months of 1960, that 
transistors with improved voltage and 
turnoff characteristics became reason¬ 
ably available. Prior to that time, it 
was not practical to produce a transis¬ 
tor switched ignition system with output 
characteristics even equal to those of the 
conventional ignition system. 

For the purpose of understanding 
transistor ignition we must first look at 
some characteristics of the transistor it¬ 
self. Probably the most important of 
these, for our present explanation, is its 
ability to act as a current amplifier and 
as a high-speed “contactless” switch,. 

The circuit diagrams of Fig. 1 (a) and 
(b) will serve to illustrate these two 
abilities of the transistor. 


In Fig. 1 (a) we see a P.N.P. transis¬ 
tor with its “collector” connected 
through a load resistor, R2, to the nega¬ 
tive terminal of the battery, its “emitter” 
connected to the positive terminal of 
the battery and its “base” connected 
through a bias resistor, Rl, to the nega¬ 
tive terminal. If the value of Rl is set to 
allow a small amount of current to flow 
in the emitter-base circuit of the transis¬ 
tor, then a much larger current, deter¬ 
mined by the current amplification of 
the transistor, will be caused to flow 
through the load resistor R2 and the 
collector-emitter circuit. 

As an example, let us suppose that the 
current amplification of the transistor is 
30 and that the value of the base resistor 
is selected to permit 1 milliamp to flow 
in the base circuit. Under these con- 


Part Two 


ditions the flow of current through the 
load resistor R2 and the collector-emitter 
circuit would be 30 milliamps. If we re¬ 
duce the value of Rl and allow 2 milli¬ 
amps to flow in the base then 60 milli¬ 
amps would flow in the collector circuit, 
and so on. 

In actual practice the current 
amplifying abilities of a transistor are 
somewhat more involved than our sim¬ 
plified explanation would imply, but we 
will be quite satisfied if we have “got 
across” the message that a small flow of 
current in the base of a transistor can 
produce a correspondingly larger flow 
in the collector circuit. 

In this circuit, the connection of the 
base to the negative terminal of the 
battery in order to produce a base cur¬ 
rent and a proportionately larger collec¬ 
tor current flow is called “forward” 


biasing of the transistor. If the resistor 
Rl were returned to the positive terminal 
or a separate positive potential, the 
transistor would be “reverse” biased and 
the only current flowing between collec¬ 
tor and emitter would be a small “leak¬ 
age” current. 

This leads us to the circuit of Fig. 1 
(b) which is a simplified current ampli¬ 
fied switching arrangement, using a 
transistor to produce a current flow 
through the load resistor R2. 

From our previous explanations it 
can be seen that, with the switch SI 
open, the transistor would be reverse 
biased and that only the aforemention¬ 
ed leakage current would flow through 
R2. If the switch SI is closed, then the 
transistor would become forward biased 
and current, the magnitude of which 
would depend largely on the value of 
Rl, would flow through the resistor R2. 

SATURATION 

If the value of Rl is progressively 
decreased, a point will eventually be 
reached when no further change in cur¬ 
rent takes place through R2. When this 
happens the transistor is said to be 
“bottomed” or at collector current “satu¬ 
ration.” Since the purpose of our “switch” 
is to connect the load resistor, R2, across 
the battery with the least possible cir¬ 
cuit resistance, it becomes apparent that 
the value of Rl must be so selected that 
the transistor is properly “bottomed” 
when used in switching service. 

At this stage we might take a look at 
the circuit of Fig. 2, which shows the 
basics of a typical transistor ignition unit. 
It looks different from lb, mainly be¬ 
cause we have turned things upside-down 
to put the “earth” symbols in their usual 
place at the bottom of t^e diagram. In 
this case “earth” or “ground” corresponds 
to the chassis of the vehicle to which is 
connected, in this case, the negative side 
of the battery. 

In this diagram, then, we can see that 
the collector/emitter circuit of the tran¬ 
sistor is placed in series as a “switch” 
between the positive terminal of the 
battery and the primary of the coil, the 
other end of the primary returning to 
battery negative through the ground (or 
chassis) connection. The ballast resistor 
will be of a very low value (probably 
less than 0.5 ohm) and is placed in cir¬ 
cuit to limit the maximum current which 
can flow through the transistor and coil 
primary when the transistor is 
“bottomed.” 

The resistor, R3, provides reverse or 
“switch off” bias for the transistor, while 


Our first working transistor ignition 
unit used two transistors in series 
and took the constructional form 
shown in our illustration . Although 
it is not shown in our circuit diagram 
of the unit, the terminal board 
mounted above the heat sink allowed 
the vehicle's ignition to be changed 
from the conventional to the tran¬ 
sistor system by the simple trans¬ 
position of two shorting links , 
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Rl, when set to the correct value, will 
ensure that the transistor is completely 
“bottomed” each time the points are 
closed. In this circuit we can see that 
the transistor is doing the job of switch¬ 
ing formerly allotted to the distributor 
points and that the points themselves 
are now used only to “trigger” the tran¬ 
sistor into conduction each time it is 
desired to produce a spark from the 
ignition system. 

Because the transistor will switch a 
much higher current without damage 
than the conventional points system, the 
coil can be redesigned to have a lower 
inductance and lower primary resistance. 
With the lower primary inductance, the 
growth rate of the primary current will 
be appreciably faster, so that the high 
voltage output will not decrease anything 
like as rapidly with increasing RPM as 
it does with the conventional system. 

COIL DATA 

In a typical transistor ignition set-up 
the coil might have a primary inductance 
of 1 millihenry, D.C. resistance of 0.3- 
ohm and a turns ratio of perhaps 1/300. 
The primary current through such a coil 
might be perhaps 8 to 10 amps. 

In an average power transistor, the base 
current (through Rl) required effectively 
to “bottom” the transistor for switching 
10 amps in the collector/emitter circuit 
would be in the vicinity of 0.5 to 1.0- 
amp. In such a transistorised ignition cir¬ 
cuit, the current passing through the 
points would, therefore, be no greater 
than 1.0 ampere. 

This might not seem to be much of a 
gain over some of the conventional sys¬ 
tems, which have a point current as low 
as 2-3 amperes, until it is remembered 
that, with the transistorised system, the 
points are switching this current through 
a resistive load and not into an inductive 
load, as with the conventional system. 

With the inductive load (primary of 
the ignition coil) the actual voltage pre¬ 
sent at the points might be as high as 
300 volts but, with the transistorised 
system, it does not rise above 12 volts 
(the battery. voltage). Analysis has sug¬ 
gested that, in a conventional system, the 
instantaneous power dissipated in the 
points can, under special conditions, rise 
as high as 1200 watts. In a transistor 
system the maximum power dissipated 
seldom exceeds 12 watts. 

IGNITION POINTS 

The net result of this is that cars 
fitted with transistorised systems rarely 
need replacement of the ignition points 
and only an occasional adjustment, to 
compensate for rubbing block wear, need 
ever be made to this portion of the 
ignition system. In a number of cases on 
record, motors have been run for up to 
120,000 miles with the points remaining 
in “as new” condition where transis¬ 
torised ignition has been used. 

It would seem, then, that the use of 
transistorised ignition can effect savings 
in distributor points; but what about the 
many other claims made for the system? 

In some pieces of literature to hand 
we have noted such claims as—20 per 
cent to 30 per cent better fuel economy 
—up to 40 per cent increase in power— 
greater acceleration—increase in top 
speed of up to 30 per cent—speed re¬ 
ductions down to 4 m.p.h. in top gear 
without “bucking.” 

Extensive tests of commercial tran¬ 
sistor ignition units which we have 
witnessed seem to indicate that, although 


it may be possible to achieve many 
of these claims, it is normally under 
unusual driving and/or mechanical con¬ 
ditions, which the “average” motorist 
would seldom encounter. 

Our judgment is that the “average” 
motorist can expect to effect some sav¬ 
ings by installing transistorised ignition 
but the savings and benefits achieved 
will usually be somewhat short of the 
more extravagant claims made for the 
system. 

A recent report to hand from a large 
American automobile manufacturer 
presents the results of a test program 


which they recently conducted to deter¬ 
mine the advantages and benefits, or 
otherwise, of installing transistor 
ignition. In their tests, 185 passenger 
cars and commercial vehicles were fitted 
with the system and a close record kept 
of their operation and maintenance. 

The results of these tests showed that, 
for a start, the average motorist could 
expect to effect some saving in spark¬ 
plug replacement costs. 

In an average car fitted with con¬ 
ventional ignition it is considered normal 
to replace the spark plugs at about 
10,000-mile intervals. This is the figure 
recommended by most manufacturers 
since, if run beyond this figure, many 
plugs tend to become irregular in 
operation and the amount saved by not 
replacing them is often offset, and ulti¬ 
mately exceeded, by increased fuel costs. 

An even more drastic result 
of running plugs beyond their life is 
the increased quantity of unbumt fuel 
which finds its way into the motor’s 
lubrication system. This dilution of the 
oil means increased engine wear and, 
ultimately, costly repair bills. 


Figure 1. In order 
to properly under¬ 
stand how tran¬ 
sistor ignition 

works it is first 
necessary to 

understand how a 
transistor can per¬ 
form the functions 
of both current 
amplification and 
switching. These 
diagrams will 

assist the reader 
to understand our 
explanation of 
these abilities. 


With transstorised ignition the higher 
voltage available means that the plug 
gap can be increased (a typical figure 
would be .050 inch) resulting in im¬ 
proved ignition and fuel economy, parti¬ 
cularly at low engine RPM. Also, be¬ 
cause of the somewhat different nature 
of the spark achieved with transistor 
ignition, spark plugs are much less 
subject to “fouling” and last for con¬ 
siderably longer periods of time than 
with conventional systems. 

In the test program run over a total 
distance of H million miles, the Ameri¬ 
can company found that, with transistor¬ 


ised ignition, spark plugs required re¬ 
placement at approximately 50,000-mile 
intervals. Their findings also showed 
that, in addition to improved low and 
high-speed running and increased power 
(up to 20 per cent was claimed in rare 
cases) their overall fuel economy was 
improved by approximately 5 per cent. 

This same company’s daily service 
records showed that, where transistorised 
ignition was used, the cost of replace¬ 
ment ignition parts and service was only 
one-sixth that of the conventional 
system. 

Putting this on an individual basis, 
it is rather difficult to define an “average” 
motorist but, for the sake of discussion, 
let’s suppose our hypothetical “average” 
motorist purchases a vehicle (either new 
or used in good order), installs tran¬ 
sistorised ignition and runs the vehicle 
for a total of 50,000 miles before dis¬ 
posing of it. 

The initial cost of the ignition setup 
could be as low as £15 for a home- 
constructed unit, or as much as £35 
for a commercial unit. A good “middle 


(b) 





During the course of our transistor ignition design we accumulated a small 
"graveyard" of burnt-out power transistors and discarded coil designs. These 
components are silent witnesses to the pitfalls we mention in the article. 
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leading electronic installations* 
prove the versatility 
of the IMHOF-IMLOK SYSTEMS 




(Above) Special modular chassis system 
developed by Aladdin Design Engineers 
and Consultation with Royal Australian Navy. 

The P.M.G., T.A.A., A.W.A., Universal 
Electronics, Electric Control & 
Engineering, Automatic Totalisators, 
Ducon Condensers, Royal Australian 
Navy Research Laboratory—all these 
famous organisations have proved 
the versatility of Imhof-lmlok in 
many unique applications through¬ 
out Australia. For specialised advice 
on how these systems can work for 
you phone us today or mail the 
coupon below. 

SEND THIS COUPON 


ALADDSi INDUSTRIES PTY. LTD. 

43-53 BRIDGE ROAD, STANMORE, N.S.W. 51-2826. 

INTERSTATE AGENTS: T. H. Martin Pty. Ltd., Brisbane: Austral 
Lighting, Townsville; Equipment Control Pty. Ltd., Melbourne; 
Warburton Franki, Adelaide; C. L. Seduriary & Co., Perth. 


B 
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1 
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Please send me details of Imhof-lmlok System. 

Name ._... 

Address ....... 
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I 
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of^the r ° aC *” ^ gure ®Wit perhaps be 

During the 50,000 miles that he drives 
the vehicle, our “average” motorist will 
save at least 4 ignition tune-ups, 4 sets 
of spark plugs (say 24 plugs in all) and 
4 sets of ignition points—a total saving 
of approximately £20/8/-. If the 
car averages 20 mpg and the transistor 
ignition gives 5 per cent more miles per 
gallon, the savings on pertrol over 50,000 
miles would amount to roughly £30. 

Assuming our motorist would remove 
his transistor ignition unit before dis¬ 
posing of the vehicle, his total savings 
over the 50,000 miles would be at least 
£50. 

Perhaps this saving may not seem very 
substantial when it is considered that it 
would take probably 5 years to realise 
it (statistics show that the “average” 
motorist does approximately 10,000 miles 
a year) but, along with this actual saving 
in “cash money” there has to be con¬ 
sidered the less tangible savings and 
advantages that come from the use of 
transistorised ignition. 

ADVANTAGES 

With its ability to ionize, or fire the 
spark plug gap under a wide range of 
operating conditions, transistorised ig¬ 
nition will give easier starts under cold 
or wet weather conditions. It is hard to 
assess the value of the frustration this 
might save but rapid, easier starting will 
result in prolonged battery life that could 
be counted as a cash dividend. 

Then, too, there is the matter of oil 
dilution due to engine misfiring 
with fouled plugs which we mentioned 
earlier. 

We could not -attempt to assess the 
savings in engine wear which the use of 
transistorised ignition might bring but, 
given the right set of conditions, they 
could be quite substantial and, at the 
very least, it is a point ot be considered. 

Add to all this the peace of mind 
which comes from the knowledge that 
your vehicle is performing at its peak of 
efficiency—under all operating conditions 
—and it can be seen that the cost of 
transistorised ignition can not be counted 


Figure 2 shows 
how a single tran¬ 
sistor can be used 
as a "contactless " 
switch to interrupt 
the ignition coil 
primary current. 
In this circuit the 
distributor points 
are used only to 
trigger the tran¬ 
sistor into con¬ 
duction so that 
the total wattage 
dissipated at the 
points is consider¬ 
ably reduced. 


BALLAST 

RESISTOR 


in pounds, shillings and pence alone. 

Having disposed—or otherwise—of Note, by the way, the use of the word 


this might be with 
the first unit which 
we produced and 
got going in our 
workshop. A circuit 
diagram of this unit 
is shown in Fig 3 
and photographs of 
the finished product 
will be found in the article. It used a 
special ignition coil, along the lines men¬ 
tioned earlier, with a low inductance 
primary winding. 

In this circuit two transistors are 
wired in series with the coil primary and 
the base connections of each transistor 
are wired, through individual bias re¬ 
sistors to a common connection at the 
distributor points. When the value of 
these bias resistors is set to produce 
equal base current in each transistor, 
the two transistors will switch on and 
off simultaneously with the closing and 
opening of the distributor points. 

Our reasons for using two transistors 
in this circuit in lieu of the single tran¬ 
sistor shown in Fig. 2 were (a) the 
maximum voltage which can be placed 
across the col lector/emitter junction of 
these particular transistors and (b) 
economic reasons. 

With our specially designed ignition 
coil, the inductive kick-back voltage, or 
“back EMF.” which rises in the primary 
at the instant of switch-off amounted 
to some 70 odd “observable” volts 



the “cost” angle, we might take a look 
at some of the problems inherent in the 
production of a working transistorised 
system. Perhaps a good place to begin 



‘observable.” Thereby hangs a tale, 
about more of which will be said later. 

Accepting, for the moment, this figure 
of 70 as being the back EMF from the 
coil, the next thing 
we must ask our¬ 
selves is — how 
much voltage can the 
type 2N277 toler¬ 
ate across its collec¬ 
tor/emitter circuit? 
The answer to this 
can be found in the 
electrical character- 


Figure 3. The cir¬ 
cuit of our first 
working transistor 
ignition unit is 
shown at left. 
The use of two 
transistors was f at 
the time, neces¬ 
sary for both tech¬ 
nical and econom¬ 
ic reasons, but it 
did present prob¬ 
lems which made 
the unit a poor 
proposition tor the 
home constructor . 


istics of the transistor under BVces 
ratings. For the type 2N277 this is 40 
volts. 

Since a single 2N277 would not 
handle the back EMF from the coil 
the logical answer was to use two in 
series so that, with the voltage spread 
evenly over the C/E circuit of both, 
each would operate within its ratings. 
But why, you may ask, couldn’t we use 
a single 80 volt transistor in lieu of the 
two 40 volt units? The answer to this 
lies in our second reason — economy. 

At the time we constructed this unit, 
the cost of a single 80-volt transistor 
was almost double the cost of two 40- 
volt units and, since cost is an important 
factor with home constructor projects, 
we were left with “Hobson’s choice” in 
the matter. Quite recently, increased 
demands have brought about reductions 
in the price of high voltage transistors 
so that it is now cheaper to use a 
single transistor in lieu of the two we 
used, but this situation did not exist at 
the time we constructed the original 
prototype — and that was only a matter 
of months ago. 

SWITCHING 

The use of two transistors in this 
circuit did incidentally, produce some 
problems that made the project hard to 
present to the home constructor, even 
had we been ready to do so. 

In order to secure proper synchronised 
switching of both transistors, it was 
essential that the base currents be equal 
to within about 10 milliamps. Some 
writers had suggested that a satisfactory 
way of accomplishing this was to install 
a resistance with a sliding contact in 
the base of each transistor and then, 
with the unit operating, vary the value 
of each resistor until the case tempera¬ 
ture of each transistor was about equal 
to the touch. We have several burnt- 
out transistors to testify to the fact that 
this system doesn’t work as well as it’s 
supposed to. 

In practice, we found that the only 
satisfactory way of balancing the tran¬ 
sistors was to install a milliameter in 
the base circuit of each unit and, with 
an increased value of ballast resistor to 
give a reduced maximum collector/- 
emitter current, adjust the value of the 
series base resistors until the base cur¬ 
rents were equal. 

Any method, other than this, was 
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A Significant New 


Of Power 


Developed by I.R.C. 









POWER FILM 



is the IRC trade name for a proprietary formulation of 
precious metals kiln fired at a controlled temperature to 
become an extremely hard resistive material firmly bonded 
to the ceramic substrate, and virtually impervious to any 
undesirable environment. 

FEATURES:. 

« POWER FILM on ceramic substrate 

• Heat and moisture resistant coating 

• EXTENDED RESISTANCE RANGE 

• High Electrical reliability 
Extreme mechanical ruggedness 
Low Noise 

• Negligible inductance 


TYPES 

RATING MIN. MAX. lckirT u m* 

L@40°C OHMS OHMS lENG ™ ■ DU ' 

TERMINATION 

PF 4 
PF 7 

4 120 40K 15/16“ $/8“ 

7 180 90 K 2-1/16“ 3/8“ 

AXIAL lead ll“x.032“ 


ADDITIONAL TYPES AVAILABLE SHORTLY 

Standard tolerance 10%, Special 5%, in EIA 
resistance values. 

PERFORMANCE SUMMARY 

Average Temperature Coefficient: 

-55°C to 235°C, less than 350ppm/°C. 

Dielectric strength: over 1.000V rms. 

Short time overload (10 x rated wattage for 5 sec.): 
average change less than .5%. 

1,000 hours cyclic A.C. load; maximum charge 2% 

• Insulation resistance: greater than 1,000 megohms. 
» Maximum hot spot temperature 235°C at full rated 

load. 

• Maximum recommended ambient 150°C — derate 
to 45% of rated load. 

Meets Military specification MIL-R-11804D (Char¬ 
acteristic P) for “Resistors, Fixed, Film (Power 
Type)”. _ 


These resistors are manufactured in Australia by: 


INTERNATIONAL RESISTANCE CO. (A/SIA) PTY. LTD, 

(A subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. — TELEPHONE 50-0111. 

INTERSTATE SALES ENQUIRIES: 


A.E.E. CAPACITORS PTY. 
202 Bell St., 

PRESTON, VICTORIA. 
Tel.: 44-0491 


K. H. DORE & SONS 
505-507 Boundary St., 
BRIBANE, OLD. 

Tel.: 2-0268 


W. P. MARTIN 
188 Collins St., 
HOBART, TASMANIA 
Tel.: 2-6994 


B. L. ANDREW & CO. LTD. 
102 Gilles St , 

ADELAIDE, S.A. 

Tel.: W 1827 


I. W. HOLMAN & CO. 
249 James St., 

PERTH. W.A. 

Tel.: 28-2635 


W. P. MARTIN 
134 Cambridge St., 

WEST LAUNCESTON, TAS. 
Tel.: 4-1738 

MSA-3474 
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likely to result in a condition whereby 
one transistor could be operated in a 
condition which might exceed its maxi¬ 
mum dissipation capabilities. 

But, before passing on to later designs 
we might have a few words about that 
“observable” voltage mentioned earlier. 

Ordinary meter movements will not 
respond with sufficient rapidity to 
measure the back EMF generated by a 
collapsing magnetic field in an inductor, 
so we used a medium to good quality 
laboratory oscilloscope having a calibrat¬ 
ed vertical amplifier to observe and 
measure the voltage developed across, 
the primary of our coil. 

TRANSIENTS 

With the secondary of our coil un¬ 
loaded (the most extreme condition for 
measuring primary back EMF) we were 
able to observe a voltage spike which 
had an amplitude of approximately 70 
volts. Loading the secondary of the coil 
to simulate actual working conditions 
reduced this spike to approximately 55 
to 60 volts. 

Under these conditions we figured our 
pair of 2N277s, with their total C/E 
rating of 80 volts, to be fairly safe 
from voltage punch-through. After many 
hours of bench testing the circuit under 
near dynamic conditions, however, we 
had some five transistors on our hands 
which had suddenly and mysteriously 
failed. 

It was only when we procured a most 
expensive laboratory oscilloscope that we 
were able to observe a very large 
transient “spike” on the top of our 
70-odd volts primary back EMF. Even 
with the first-class oscilloscope and dim 
room lighting, this spike was extremely 
hard to see, but, as near as we could 
measure, its amplitude was around 600 
volts. 

It was this large, and previously 
unobservable, spike which had caused 
the destruction of our transistors. 

In the average ignition coil (transistor 
or conventional), the primary is wound 
over the top of the secondary so that a 
certain amount of capacitive coupling 
exists between the two windings. Due 
to this capacitive coupling, a differen¬ 
tiated component of the secondary high 
voltage is transferred to the primary and 
appears across the C/E circuit of the 
transistors. A trap for young players, 
isn’t it? 

At this stage of our experimenting, 
transistors with a C/E rating of 80 volts 
became easily and cheaply available and 
we promptly dropped the two transistor 
circuit in favour of the one illustrated 
in Fig. 4. 

ZENER DIODE 

In this circuit it will be noticed that 
the problem of the transient spike is 
overcome by the simple expedient of 
placing a zener diode across the 
collector/emitter circuit to limit the 
maximum voltage at this point. The 
capacitor, Cl (a special low inductance 
type), attenuates and integrates the 
spikes, thus making it easier for the 
diode to handle them. 

Readers might also notice the inclusion 
of a diode, Dl, between the ballast 
resistor and the emitter of the transistor. 
The purpose of this diode is twofold. 
First, it protects the transistor against 
accidental reversal of input polarity. 
Second, in conjunction with R3 and R2, 
it ensures that the base of the transistor 
is always positive with respect to the 
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emitter at the time the points open. This 
action of the diode guarantees transistor 
cut-off at even relatively high transistor 
operating temperatures. 

Next month, we will endeavour to 
present practical construction details on 
at least one transistor ignition unit which 
we are completely happy with and, if 
all goes as planned, we may even have 
a second and alternative unit to present. 
For the moment, however, some readers 
may care to try their hand at the circuit 
we have shown in Fig. 4, and for this 
reason a panel giving typical component 
values is included in this article. 

This circuit is, incidentally, basically 
the same as at least three units in com¬ 
mercial production and has proved its 
worth and practicability in service. 

It should be noted that the use of a 
special ignition coil is absolutely neces¬ 
sary with the single transistor circuit 
we have shown. The voltage across the 
primary of a standard ignition coil could 
be as high as 300 volts and, from pre¬ 
vious discussion, it can be appreciated 
that this would soon destroy the tran¬ 
sistor. The zener diode in our circuit will 

PARTS LIST—. 

R!—5-ohm 5-watt wire wound re- J; 
sistor. J> 

]> R2—30-ohm 1-watt carbon resistor. Jj 
J; R3—470-ohm 1-watt carbon re- J; 

sistor. Jj 

<! Cl—470pF non-inductive capacitor, j! 

500-volt rating. <! 

!; Dl—Silicon diode, 15 amp. 150 
i| PIV rating. \\ 

T1—Power transistor, 2N174, ADZ- |j 
;! 12, etc. J; 

<t Z —zener diode, 60 volt 1-watt 
\\ unit or two 30-volt 1-watt types 

!; in series. !| 

!; Rb—ballast resistor, 1 ohm 100 J| 
]» watts with slider adjustment. Set ]► 

<! for 10 amps, total current. ]► 

<! Coil—special transistor ignition 

!; type, 0.35 ohm primary, 1/300 !| 

|| ratio (manufactured by RO-FO || 

J' Electrical Products Pty. Ltd.). ]| 


only protect the transistor against the 
transients previously metioned; it will 
not protect against the excessive voltage 
of the standard coil. 

On the deficit side for transistor 
ignition, we must point out that the 
increased current drain which can result 
from the installation of such a system 
can be somewhat of a liability under 
certain conditions. 

Many modem cars with the standard 
types of DC generators are already run 
close to the maximum capabilities of 
their electical systems, particulaly 
under winter and/or city driving condi¬ 
tions. The addition of a piece of equip¬ 
ment which means an extra 5 to 6 
amperes drain from the battery may well 
mean more flat batteries. 

Many readers may have noticed that 
the circuit of Fig. 4 is designed for cars 
having a negative ground connection. In 
quite a number of vehicles, particularly 
those of English origin, the positive ter¬ 
minal of the battery is grounded, and in 
these vehicles our circuit will NOT work 
unless some modifications are made. 

In a conventional distributor, one side 
of the points is connected to the frame 
of the distributor, and is therefore 
grounded. With transistor ignition this 
means that the base connection of the 
transistor must always return to the 
grounded side of the battery- Since nega¬ 
tive bias is required to switch the P.N.P. 
type transistor we have shown in our 
circuit, this is no problem where the 
negative of the battery is grounded. The 
use of a positive ground does, however, 
present an obvious problem. 

One way out of the difficulty is to 
use an N.P.N. transistor, since these 
operate with polarities reversed to the 
P.N.P. type. High-power N.P.N. transis¬ 
tors are, however, still quite expensive 
at this stage of the art and, for that 
reason, the most popular method of 
overcoming this problem is to insulate 
the normally grounded point connection. 
Time and space will not permit us to 
give details of exactly how this can be 
done, but they will be included in next 
month’s article. 
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IN SIM. AT ED POWER RISSISTCIHS 

Now made in Australia! 


0-032 



nFwix.fiSr*" 


This range of Insulated Power resistors is intended to 
replace the smaller size of cement coated wirewound 
resistors. The remarkable reliability of Metox resistors has 
been confirmed by the use of some millions in radio and 
television receivers over the past years. 


DESIGNATION 


F32 


F33 


F34 


F35 


MAXIMUM LENGTH 


inches 


I finches 


I || inches 


POWER 

RATING 


4 Watts 


6 Watts 


8 Watts 


10 Watts 


RANGE * 

OF VALUES 


20 n. to 25K 


30 a to 39K 


40.0. to 56K 


50 fL to 68K 


♦Values down to 10n, 15ft. 20n and 250 can be supplied on types 
F32 to F35 respectively to special order. 


TOLERANCE: 


The normal manufacturing tolerance is ± 5 % 
but other tolerances are available to special 
order. 


STABILITY: 


. After’ twelve months storage the average 
resistance change is less than 2% 


STABILITY 
UNDER LOAD:. 


There is less than 3% change in ohmic value 
after 1.000 hours operation at full rated power. 


TEMPERATURE 

COEFFICIENT: 


Less than ± 0 035% per °C. 


DIELECTRIC 

STRENGTH: 


. 600 volts r.m.s. 


OVERLOAD The Application of ten times the rated load 

PERFORMANCE: .... for five seconds results in a resistance change 
of less than 2%. Typical resistors change less 
than 0-5%. 


MAXIMUM SURFACE 
TEMPERATURE:. . . . 


275°C. This limitation is due entirely to the 
nature of the insulating coating. The ambient 
temperature should be restricted to a maximum 
of100°C. 


VOLTAGE The maximum voltage which may be applied 

LIMITATION:.end to end of the resistor is determined by the 

permissible power which the resistor can 
dissipate. 




WIL^ V N 

F32 

2SKQ f 

enzam . —> — 


ACTUAL SIZE 


Variation of 
permissible 
Power 

Dissipation with 
Ambient 
Temperature 


Other Welwyn products: 

9 Insulated High Stability and Banclimatic Carbon Resistors 

• Miniature Metox Resistors 

• High Voltage and High Value Resistors 

• Wire Wound, Carbon and Toroidal Potentiometers 

© Vitreous Enamelled and Cement Coated Wire Wound Resistors 



AMBIENT TEMPERATURE (°C) 

the welwyn power oxide resistor is a medium power 
component which gives outstanding performance under 
all conditions. It has been designed specifically for use in 
domestic radio and television receivers, but its inherent 
properties lend themselves to use in many other appli¬ 
cations where a low cost resistor of great reliability is 
required. The range of resistance extends to values higher 
than are available in wirewound resistors of similar size. 

The resistance element is composed of a metal oxide 
which is bonded to a porcelain rod at red heat. This pro¬ 
cess results in a resistor which is extremely rugged both 
electrically and mechanically. In the uncoatcd form the 
resistance element is very highly resistant to mechanical 
damage and to the effects of moisture. The coating of 
silicone cement which is applied over the body and caps is 
intended to provide an insulating cover rather than to pro¬ 
tect the element. The thickness of the coating is such as to 
withstand a potential in excess of 600 volts r.m.s. between 
the resistor and a body in contact with the surface. 

Connection to the resistance element is made through 
silver plated end caps which ensure a low contact resis¬ 
tance and freedom from noise. The terminal wires are 
securely attached to the end caps before they are assem¬ 
bled and considerable force is required to detach them 
from the caps. The leads are hot dip tinned in order that 
the resistors may be readily soldered into circuit. The low 
weight of the resistor enables it to be supported by means 
of its terminal wires. 

The graph appearing above shows the amount of de¬ 
rating which will be necessary when these resistors are 
operated at ambient temperatures above 40°C. 

Because of the type of construction adopted for these 
resistors the reactance is kept to a low level. The effects of 
inductance and self-capacitance can be neglected when 
used at frequencies up to 10 Mc/s. 

Comprehensive tests have proved that operating these 
resistors under the most arduous conditions will not 
cause failure. 


(w) 


1LWYN 

A ' ’ F. ELECTRICAL 
W £4 COMPONENTS 


Obtainable from your 
usual wholesaler or 


WELWYN ELECTRIC (AUST.) PTY. LTD. 

588 Little Collins St., Melbourne. Telephone: 62 3191 
Branches in Sydney and Adelaide 
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The following is a summary of New Zealand broadcast band, short-wave and television 
entertainment services. It is based, for the most part, on information supplied by our 
short-wave and DX correspondent, Arthur Cushen. 


Call 


Location 


2YA Wellington .... 
3YD Christchurch 

4YX Alexandra . 

2YC Wellington .... 
3YA Christchurch 

4YZ Invercargill .... 

1YA Auckland . 

4YA Dunedin . 

1YZ Rotorua . 

4ZA Invercargill .... 

2XB Masterton . 

2YZ Napier . 

1YC Auckland . 

4YC Dunedin . 

3YZ Greymouth .... 

2ZA Palmerston North 
3YC Christchurch 

1XN Whangarei . 

2ZB Wellington . 

1ZD Tauranga . 


CKc/s) 

Frequency 

Power Watts 
Authorised 

Call 

Location 

(Kc/s) 

Frequency 

Power Watts 
Authorised 

570 

100000 

2XG 

Gisborne . 

1010 

2000 

630 

2000 

4ZB 

Dunedin . 

1040 

10000 

640 

2000 

1ZB 

Auckland . 

1070 

10000 

660 

60000 

3ZB 

Christchurch . 

1100 

10000 

690 

20000 

2YD 

Wellington . 

1130 

2000 

720 

5000 

1YW 

Hamilton . 

1140 

2000 

760 

20000 

3XC 

Timaru . 

1160 

2000 

780 

20000 

2YW 

Gisborne . 

1180 

200 

800 

10000 

2XA 

Wanganui . 

1200 

2000 

820 

10000 

1XE 

Kaikohe . 

1220 

2000 

840 

2000 

1YD 

Auckland . 

1250 

2000 

860 

5000 

2ZC 

Hawkes Bay . 

1280 

2000 

880 

10000 

1XH 

Hamilton . 

1310 

2000 

900 

10000 

2XN 

Nelson . 

1340 

2000 

920 

10000 

1ZC 

Rotorua . 

1350 

2000 

940 

2000 

2XP 

New Plymouth . 

1370 

2000 

960 

10000 

2YX 

Wellington .. .. 

1400 

2000 

970 

2000 

4XD 

Dunedin . 

1430 

250 

980 

20000 

1XA 

Kaitia . 

1440 

2000 

1000 

10000 

3YW 

Westport . 

1460 

2000 


TV CHANNELS 


Channel 1 
Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 6 
Channel 7 
Channel 8 
Channel 9 


44-51 Me 
54-61 Me 
61-68 Me 
174-181 Me 
181-188 Me 
188-195 Me 
195-202 Me 
202-209 Me 
209-216 Me 


IN OPERATION: 

Location Call Channel 

Wellington WNTV1 1 

Auckland AKTV2 2 

Dunedin DNTV2 2 

Christchurch CHTV3 3 

BOOSTER TRANSMITTERS 

Palmerston — 2 

Rotorua — 6 

Masterton — 6 


NZCB SHORT-WAVE — 
RADIO NEW ZEALAND 

Radio New Zealand, Wellington, 
uses two 7,500-watt transmitters and 
carries programs from the Home 
Service from 1700-0545. From 
0600-0845 it has a special program 
to the Pacific and, from 0900-1145, 
it is beamed to Australia. The 
station has the following frequencies 
and calls assigned. 


ZL20 

6020 Kc 

ZL7 

6080 Kc 

ZL2 

9540 Kc 

ZL3 

11780 Kc 

ZL21 

15110 Kc 

ZL4 

15280 Kc 





LAFAYETTE 

KM) 

ELECTRONICS 

1964 

Catalog Mo. 640 

MORE THAN EVER BEFORE —- the 1964 Every item is available, some from stock, 

catalogue of Lafayette Radio Electronics others for prompt shipment from the U.S.A. 
Corporation, of U.S.A. is packed with Explanatory memorandum, order forms, and 
1,000’s more interesting items for the ? im P |c lablc showing how to convert cata- 
amatcur. hi-fi enthusiast experimenter, tech- ’ e° “ £ sd ’ ,ncUKlc<1 

nician, hobbyist, engineer, student, service- Thc sma i| ctlarcc for the catalogue is to 
man . . . includes more exclusive LAFAY- cover import duty, postage, etc., and will 
ETTE lines . . . fully illustrated. be refunded with an order for £10 or more. 

SBND FOR YOUR COPY TODAY / USB COUPON BELOW OR WRITS. 




I AEAYET-rr ei errcriklirc division of Electron Tube Distributors Pty. Ltd. 

LArAT c It cLcv* I KUNIL-b 3A WELLINGTON STREET, PRAHRAN, S.l, VICTORIA. 

Send GIANT 422 Paae 1964 catalogue No. 640. I enclose 12/6 by Cheq./M.O./P.N. I 
understand 12/6 will be refunded with my first order for £16. 
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A NEW WIDE-RANGE 

GRID-DIP 
OSCILLATOR 


Here is a new and up-to-date Grid Dip Oscillator 
which should interest amateurs, experimenters and 
servicemen alike. Its wide frequency coverage and in¬ 
built modulating oscillator give it far greater versati¬ 
lity than the usual GDO. In this contributed article, 
former staff member Ian Pogson describes the new 
unit and explains some of its many uses. 

By Ian Pogson, VK2AZN 


HTHE Grid Dip Oscillator is a relatively 
simple instrument, but its uses are 
almost unlimited. It may be used to 
determine the resonant frequency of 
tuned circuits, as an absorption wave- 
meter or simple signal generator, as a 
CW, SSB or AM monitor, for checking 
crystals, for aerial and transmission line 
tests, the measurement of “Q,” capacit¬ 
ance and inductance, and many more 
applications too numerous to mention. 

A GDO is indispensable in the 
amateur “shack” and for all who are 
pursuing the construction and adjustment 
of radio equipment where radio fre¬ 
quencies are involved. 

Many Grid Dip Oscillators have been 
described in the past, both in this maga¬ 
zine and elsewhere. At the time, each 
unit met the need of the day, but due 
to the ever expanding frequency range, 
particularly into the VHF region, it has 
been found necessary to extend the range 
of the GDO in order to keep pace with 
this expansion. 

WIDER RANGE 

Not many years ago, a coverage from 
3 Me to about 75 Me was sufficient 
for most purposes. Nowadays, the upper 
frequency limit in particular is being 
extended, with 200 and even 250 Me 
being almost commonplace. 

The extension has also gone in the 
other direction as well, with some units 
going as low as 250 Kc. This low fre¬ 
quency extension meets the need for 
making measurements and checks across 
the broadcast band and the associated 
IF band. 

In our particular case, we have pro- 

The photograph at the top of this page shows the general layout of controls . 

Base of operation and efficiency at high frequencies have been given prime 

consideration. The meter shown is a Weston round type which was on hand, 

but locally made square types would take up slightly less panel space. The 
circuit for the unit is shown on the right. 


vided for a coverage from 450 Kc to 
230 Me. The idea of going lower in 
frequency was considered, but it was 
thought that for most purposes there 
was no point in going lower than 450 
Kc, which would cover the most com¬ 
monly used 455 Kc Intermediate Fre¬ 
quency. 

The upper limit is to a very large 
extent dictated by circuitry problems, 
but with care, it is not difficult to reach 
200 Me or so when the right components 
and techniques are utilised. 

The instrument which we are about 
to describe is rather more ambitious 
than most. By the addition of another 
valve and a few components to the usual 
single valve, it is possible to build in 
an audio oscillator, with provision for 
modulating the oscillator. And, with very 
little further effort, provision can be 
made for modulating the oscillator from 
an external audio signal generator. 

It was possible to add these extra 
facilities without increasing the overall 
size of the unit. The size was dictated 
by the large items, and it was found 
possible to fit in the extra valve and 
components in some of the spare space. 

While on the subject of size, we might 
mention that there are two schools of 
thought on the subject. Some users prefer 
a small unit to be held in the hand, 
with the power supply and meter in a 
separate box, thus giving ease of hand¬ 
ling and mobility for getting into con¬ 
fined spaces. 

The other preference is for one inte¬ 
grated unit which makes for greater ease 
of meter reading and avoids long inter¬ 
connecting leads which can be trouble¬ 
some. 


We have chosen the latter approach. 
The overall size of our instrument is 
71 x 3 x 3-3/8in, which compares 
favourably with one described in the 
R.S.G.B. Handbook, its measurements 
being 9 x 3 x 3in. On the other hand, 
there are a number of GDOs on the 
American market which are somewhat 
smaller, the Heathkit dimensions of 7 x 
21 x 3iin being representative. How¬ 
ever, none of those mentioned offer the 
facility of modulation. 

The oscillator is straightforward and 
above 2.5 Me, the Colpitts configuration 
is used. Below 2.5 Me, oscillation 
becomes unreliable due to the high L/C 
ratio at the high frequency end of the 
range. 

TAPPED COILS 

The low frequency coils have their 
windings tapped and connected to earth, 
thus changing the oscillator to a Hartley. 
This gives smooth oscillation over each 
range. 

The tap for each coil was found to 
be satisfactory in the centre. Should 
trouble be experienced in too vigorous 
oscillation, the tap should be moved 
toward the grid end. 

The variable capacitor is a split-stator 
in effect, with 100 pF per section. The 
capacitor used in the prototype is a 
special, made locally by Roblan. The 
two 100 pF sections are fitted in the 
normal single gang tub and these capa¬ 
citors are being made available for this 
project. 

While our unit is laid out to suit this 
particular capacitor, there is no reason 
why another suitable type should not 
be used, provided the layout can be 
modified to suit. The prime requirement 
is that leads from the capacitor should 
be almost non-existent, if the high fre¬ 
quency upper limit is to be reached. 

The meter in series with the grid- 
leak is one having a range from 0-200 
uA. A sensitive meter is desirable 
where the instrument is to be used as 
an absorption wavemeter. However, a 
0-500 uA movement would be quite 
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satisfactory for most purposes and is 
often, specified for some of the com¬ 
mercially available instruments. 

The meter used in our instrument 
is an American Weston which was on 
hand and so put into service. Many 
readers will no doubt have meters of 
various types which they will want to 
use. Provided it is of suitable size and 
range, the only other desirable feature 
is that of a rairly fast action. 

If the movement is too slow, it will 
not always be able to follow the quick 
dip required of it. 

Locally made meters which are a good 
proposition are available from at least 
two manufacturers. The model “B” from 
Ferrier Electrical Instruments and the 
model “W2” from University Graham 
are both supplied in an acrylic case. 
The dimensions are the same in each 
case 2 5/8in x 2 7/16in. This size fits 
nicely into the panel size as specified. 

SENSITIVITY 

A 10K potentiometer is connected 
across the meter to provide a means of 
adjusting the sensitivity and so 
bring the current flowing through 
the meter to give a suitable scale read¬ 
ing. A closed circuit phone jack is also 
connected in the grid circuit for moni¬ 
toring purposes. This is done in such 
a way that the meter continues to read 
with the headphones plugged in. 

It is possible to modulate the oscilla¬ 
tor by injecting a signal from an audio 
generator into the phone jack. This is 
not a very satisfactory means of modula¬ 
tion, however, and is not recommended. 

Quite a considerable amount of time 
was devoted to the selection of a suit¬ 
able valve. Initially, the first choice was 
a 6AF4A or 6T4. These are commonly 
used in current American GDO’s but 
on investigation, it was found 
that neither type was normally avail¬ 
able on the Australian market. 

Attention was then directed towards 
the types which are readily available. A 
6C4 was tried but it was found to be 
unsatisfactory on the highest coil range. 
A 9002 was somewhat better in this 
regard but could not be classified as 
satisfactory. Better results were expected 
from this type and as only one valve 
was available, it is considered that our 
test was not conclusive. 

Next, an EC92 which happened to 
be on hand, was tried and found to be 




PARTS 


LIST 




I Panel and ends, 7\ x 3 x 3 3/8in. 
(See text). 

1 "U" box cover, approx. 71 x 3 1/8 
x 3 3/8in. 

1 Power transformer, 150 volts at 
30 mA, 6.3 volts at 0.6 amp. 

1 Meter, 2 7/16in x 2 5/8in, 
200 uA, fast movement. 

1 2 x 100 pF split stator variable 
capacitor, 

1 3 l/8in dia. perspex dial cursor 
and knob. 

1 Dial scale. 

1 Small knob. 

2 SPST slide type switches (MSP or 
similar). 

1 250 volt 2 amp toggle switch. 

2 Closed circuit phone jacks. 

1 10K linear potentiometer. 

1 6CW4 Nuvistor 

1 12AT7 Valve. 

1 Nuvistor socket. 

1 9-pin miniature valve socket. 

1 Silicon power diode, OA214, 
1N1764 or similar. 

2 Metal pillars, Hin long x lin dia., 
tapped l/8in Whit, each end. 


1 5-pin ceramic or mica filled valve 
socket. 

1 3-tag strip, 1 4-tag strip, 1 8-taq 
strip; 1 Grommet. 3 IIin dia. coil 
formers (see text), 4 fin dia. coil 

formers (see text); 5-pin, or other 

suitable bases for coil formers (see 
text); power cord and plug, screws, 
nuts, hookup wire, lugs, solder, etc. 

CAPACITORS 

3 680 pF 400 volt plastic. 

1 .01 mF 200 volt plastic. 

2 47 pF NPO ceramic. 

1 .001 mF ceramic. 

1 .0018 mF ceramic. 

1 .0033 mF ceramic. 

1 .22 mF volt ceramic. 

2 32 mF 300 V.W. electrolytics. 


(i watt 
1 IK IW. 

1 2.2K. 

2 10K. 

1 47K. 


RESISTORS 

unless stated otherwise) 
4 100K. 

1 100K 1W. 
3 220K. 

1 470K. 




satisfactory. Once again, on investiga¬ 
tion, it was found that this type was not 
readily available and so the search went 
on! 

The sub-miniature type EC71 appear¬ 
ed to be a possibility and one was 
duly procured. Before installation of this 
type was begun, an investigation re¬ 
vealed that the particular valve which 
was marked “EC71”, was not a triode 
at all, but a pentode of the same family. 
This mistake in marking is very rare 
indeed but it did happen, so narrowing 
the field again. 

No doubt, it would have been possible 
to obtain another EC71 but time was an 
important factor at this stage. A 6CW4 
Nuvistor which was obtained for another 
purpose, was brought to light and it was 
decided to give it a trial. In point of 
fact, it looked ideal for the purpose and 
we are wondering why we did not try it 
much earlier. 

After installation and when checks 
were completed, it was found that the 
tiny Nuvistor was ideal. The inter- 
electrode capacities of this type are very 
low, which helps considerably in reduc¬ 
ing circuit capacitance to a minimum. 


This results in a somewhat wider fre¬ 
quency coverage on each range and 
makes the highest frequency easier to 
reach. 

The Nuvistor is the one which was 
finally left in our unit but we can see 
no reason why such types as the EC92, 
EC71, EC91 or perhaps the 9002 should 
not be tried, if they happen to be avail¬ 
able. Although we have not tried it, one 
half of a 6J6 may also be a possibility. 

At the time of writing, only sample 
stocks are on hand at the local distribu¬ 
tors, but the EC88 is capable of opera¬ 
tion well into the UHF range and offers 
distinct possibilities. This valve should 
be available by the time of publication. 

The two 47 pF capacitors in the 
oscillator circuit should be NPO cera¬ 
mics. The meter by-pass is not critical 
and any value from .001 to .0047uF, 
either ceramic or mica, would be in 
order. Similar comments apply to the 
heater by-pass, except that a ceramic 
is preferred here. 

The .001 uF plate feed by-pass 
should be a ceramic and the value 
specified is such that will be a low 
reactance at RF but will have little 
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MASTER ELECTRICS m. ltd. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 



Hr . 


PRICE OF 1001 KIT. £5/19/6 

PRICE OF 1002 KIT. £9/19/6 


ELECO ELECTRONICS KIT 

ELECQ Educational Electronic Kits are ideal for the radio beginners. A large 
number of units such as crystal sets, transistor sets, intercoms. Morse practice 
sets can be built up with these kits. No soldering is required and full, simple 
instructions are given for all circuits, together with wiring diagrams, etc. 
Anyone can follow these instructions and make some very efficient and worthwhile 
units. A baseboard and all necessary parts are supplied. The following circuits 
can be made up from the 2 kits and all instructions and details are supplied in 
the form of handbooks with diagrams and information on how the circuits work, 
etc. Model 1001. CIRCUITS THAT CAN BE CONSTRUCTED. 1. Germanium 
Diode Radio. 2. Germanium Diode Radio. 3. 1. Transistor Radio. 4. Germanium 
Diode 1 Transistor Radio. S, Germanium Diode 1 Transstor Radio. 6. Grounded 
Base Detector 1 Transistor Radio. 7. Grounded Collector Amplifier. 8. Grounded 
Emitter Amplifier. 

MODEL 1002. 

1. Germanium Diode Radio. 2. Ger¬ 
manium Diode Radio. 3. 1 Transistor 

Radio. 4. Germanium Diode 1 Transistor 
Radio. 5. Germanium Diode 1 Transistor 
Radio. 6. Grounded base Detector 1 Tran¬ 
sistor Radio. 7. Grounded Collector Amp¬ 
lifier. 8. Grounded Emitter Amplifier. 9. 
Resistance Coupled 2 Transistor Radio. 
10. Germanium Detected 2 Transistor 
Radio. 11. Transformer coupled 2 Tran¬ 
sistor Radio. 12. Short Wave Radio. 13. 
Radio Frequency Oscillator. 14. Morse 
Code Practising Set. IS. 2 Transistor 
Audio Frequency Oscillator. 16. A2 Tele¬ 
graph Transmitter. 17. Wireless Micro¬ 
phone. 18. 2 Transistor Intercom. 19. 
2 Transistor Audio Frequency Amplifier. 
20. Signal Tracer. 

After building these circuits many more 
experimental hookups could be built ac¬ 
cording to the experience of the operator. 






FOUNTAIN INTERCOM. 
SYSTEMS 

These are of rugged construction in metal 

cases and can be highly recommended for 
use in factories, hotels, garages, etc., where 
really reliable and efficient unit is required. 
The following models are available for im¬ 
mediate delivery. 

TIC2. 2 Unit .. .. - .. £12 10 0 

T1C4. 4 Unit. £25 16 0 

T1C7. 7 Unit £34 10 0 

Dealers please write for Trade List. 



MINI COM. 

INTERCOM. SYSTEMS 

An inexpensive talk-back system with tran¬ 
sistor amplifier built into master unit. 216 
battery supplied. Approximately 50 yards twin 
wire with each pair of units, but you can 
operate these over approximately 1 mile of 
twin line. A buzzer system incorporated to 
indicate a call is to be made. Price only 
£7/10/0 a pair. 

Rapar, as aboye. but larger model, in cream 
bakelite cases. Price only £11/10/0 a pair. 



WIZARD 200H 
MULTIMETER 

Range.'i: 

DC Voltage 0-5, 25. 50. 250. 500 and 25000 
volts (sensitivity 20,000 ohms per volt). 

AC Voltage 0-10, 50. 100, 500, 1000 (sensi¬ 
tivity 10.000 ohms per volt). 

DC Current 0-50 microamps, 2.5 ma, 250 ma 
Resistance, 0-600.000 ohms 0-6 megs. 
Capacitance, 10 mmfd to .001 mfd to .1 mfd. 
Decibels. 20 to 22. 

Weight, 14oz. 

PRICE only £5/4/8 

PLUS llWc TAX. TOTAL of £5/17/9 PLUS 
FREIGHT. 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must b# 
included with order. 


# SPECIALS ^ 

[ Midget Electric Motors each with 
double worm drive. Operates on two 

11 volt torch cells, can be adapted 
for many uses such as driving Model 
cars, boats, etc. Price only 10/ each. 

1 HR25 Diodes. These Silicon diodes 
are ideal for use as Voltage doublers 
in TV sets. Amplifiers, etc. Suitable 
for currents up to 500 ma. Worth 
13/9. Our price 6/9. 

Stethoscopic Headphones complete 
with cord and plug. Only 15/ pr. 

5 Valve Broadcast Radiogram Chassis 
complete with valves, dial, knobs and 

12 inch Speaker. Price £12/10/. 

6 Valve Dual Wave RF Stage com¬ 
plete as above. Price £17/10/. 

5 Valve Broadcast Stereogram 
Chassis with 2-6BM8 Valves in out¬ 
put complete as above with 2-8 inch 
Speakers. Price £17/10/. 



WBmmmm 

WIZARD 1TM 
HAL INJECTORS 

Just arrived, a shipment of Wizard Signal In¬ 
jectors Model ITI-1. This Unit is ideal for ser¬ 
vice of transistor radios, television receivers, 
amplifiers, tuners, etc: it produces a signal which 
makes it suitable for signal tracing in AF, IF 
and RF circuit, works off a 4 penlitc cells, has 
indicator light, measures l 3 /fein x lViin x 5in 
and weighs 4oz. Price £1/18/6 plus 1216% 
sales tax or £2/3/0 including tax plus postage, 



HIOKI TH-J80 Multimeter 

A very useful meter at a reasonable price. 
Sensitivity on AC volts,, 2000 ohms per volt. 
Sensitivity on DC volts, 4000 ohms per volt. 
Ranges AC volts 0-10, 50. 250, 500, 1000 

DC volts 0-10. 50, 250, 300, 1000. DC cur¬ 
rent 0-250 mirco amp, 10 ma, 250 ma. Ohms 
0-5000 ohms. 500,000 ohms. Inductance: 
10H to 1000H. Capacity: 250 pf to .1 mfd. 
Decibels: - 20 to + 22 to + 36. The front 
pane! is made of back bakelite and the case 
is metal. The dimensions arc 5 x 3 Vi x 
l Y% Inches. Weight l7oz. Price is from 
£3/6/3 to £3/12/8, plus 12Vi per cent tax 
or £4/1/9 including tax, plus freight. 

Hioki TH-P60 nockctsize Multimeter. Size 
only 2V* x 4 x 1 Vi in bakelite case. Sen¬ 
sitivity 2000 ohms per volt. 

Ranges: 0-5, 50. 250, 750, AC volts. 

0-5, 50, 250. 750 DC volts. 

0-250 ma DC current. 

0-100,000 ohms resistance. 

Price only: £2/10/0, plus 12 Vi per cent 
salcs-tax. Total 2/16/3, plus freight. 

72/9 + tax or 81/9 + freight 


ASK FOR YOUR FREE 67 PAGE 
RADIO, TV COMPONENTS PRICE LIST 


MASTER ELECTRICS 


547 ELIZ. ST., 
MELBOURNE 
BRANCHES THROUGHOUT VICT . RIVERINA 
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This inside view gives a good idea of the component layout. The valve sockets 
are screwed to a pillar on one side and soldered to the variable capacitor 
frame on the other side. Note that an EC 92 valve was installed when the 

photograph was taken . 


effect on any high audio frequencies 
used to modulate the oscillator. This is 
of considerable importance when the 
oscillator is being modulated externally 
in order to make frequency response 
measurements on wide band broadcast 
tuners. 

One half of a 12AT7 is used as a 
cathode follower, with the oscillator 
valve as the load. All the HT to the 
oscillator is fed through this valve and 
the bias is adjusted on the 12AT7 so 
that about half of the HT voltage is 
available for the oscillator. 

This half of the 12AT7 becomes the 
modulator when required, the configur¬ 
ation being that of the series modulation 
principle. 

OSCILLATOR 

The other half of the 12AT7 per¬ 
forms the role of a phase shift audio 
oscillator. The constants shown in the 
circuit give a frequency of about 350 
cycles. When the HT is switched to 
the audio oscillator, the 350 cycle out¬ 
put is fed to the modulator grid, thus 
effecting modulation of the oscillator. 

A closed circuit jack is provided in 
the grid circuit of the audio oscillator. 
When a phone plug is inserted in the 
jack, the oscillator circuitry is interrupt¬ 
ed and the valve becomes an amplifier 
for the signal fed in from the audio 
signal generator. The RF oscillator may 
then be modulated at any desired audio 
frequency. 

The audio oscillator circuit constants 
should be adhered to, particularly the 
cathode resistor and by-pass, as these 
are fairly critical. Should it be neces¬ 
sary to change the frequency of the 
oscillator, then it is only necessary to 
change the 680 pF capacitors and/or 
the 220K resistors accordingly. 

The value of the cathode bypass 
capacitor is critical because it has a 
vernier effect upon phase shift, and thus 
it determines whether the circuit oscil¬ 
lates reliably or not. If the oscillator 
does not operate reliably on changing 
the frequency-controlling capacitors or 
resistors, the bypass may have to be 
increased or decreased to correct matters. 

Due to the need for a low-value capa¬ 
citor as the cathode by-pass on the 2.2K 
resistor, when the stage is used as an 
audio amplifier the cathode circuit 
becomes frequency conscious. This gives 
rise to increasing negative current feed¬ 
back as the audio frequency is reduced, 
and a gradual roll-off below about 500 
cycles is experienced. 

NO PROBLEM 

Provided this is taken into account 
when a frequency run is being done, 
then this will present no problem. Usual¬ 
ly, the high frequency end is the all- 
important part of such an exercise. 

The 12AT7 valve was found to be 
the only suitable type for this' service. 
A 12AU7 was quite satisfactory as a 
modulator but not as an audio oscillator. 
Conversely, a 12AX7 was a good audio 
oscillator but was no good as a modu¬ 
lator. Fortunately, the 12AT7 has 
such characteristics that it functions 
very well in both positions. 

The power supply is simple and 
straightforward. The transformer has a 
high-tension secondary rating of 150 
volts at 30 milliamps and a heater 
winding rated at 6.3 volts 0.6 amp. 
Half-wave rectification is obtained by 
the use of a silicon power diode. Such 
types as the IN 1764 or OA214 would 
be suitable. Filtering is provided by a 


IK 1 watt resistor and two 32uF electro- 
lytics. 

The two switches used for the modu¬ 
lation and oscillator HT are a small 
slider type, made by MSP. As they have 
not been submitted for approval for use 
on the 240 volt mains, we used a toggle 
type for this function. 

A suitable dial cursor, 3 l/8in diame¬ 
ter, is distributed by Messrs Watkin 
Wynne. The dial scale may be a piece 
of 3in square Ivorine, white Formica or 
artboard. 

The case for the instrument is made 
up in two parts. The front panel and 
the two ends are made from a strip of 
16 gauge aluminium, 3fin wide and 15in 
long. A 3/8in lip is formed all around 
this strip and when formed up, the inside 
dimensions will be approximately 71 x 
3x3 3/8in. 

The other piece takes the form of a 
“U” section, which fits neatly over the 
other piece. The inside dimensions of 
this section will be approximately 3 1/8 
x 3 3/8in and 7±in long. Strength is 
not important here and 20 gauge is 
adequate. If steel is used for the metal¬ 
work, then lighter gauges will be in 
order. 

We etched our aluminium case with 
caustic soda, using the same technique 
as described in pages 61 and 63 of 
the August, 1963 issue. 

The general layout of components is 
such that maximum efficiency may be 
obtained from the RF oscillator, together 
with ease of operation. Just how this 
has been done, may be seen in the 
photographs. Of prime importance, is the 
relative disposition of the variable capa¬ 
citor, coil socket and valve. These must 
be so placed that leads should be almost 
non-existent. 

The capacitor is screwed directly to 
the front panel and into at least two of 
the three holes on the spindle side of 
the frame. Short spacers may be used 
to stand the frame off the panel. The 
holes referred to are not normally tapped 
but Roblan have agreed to tap these 
holes to 1/8 Whit. 

The coil socket is mounted on the end 
face, near the bottom right corner, look¬ 
ing from the inside. We used a 5-pin 
ceramic socket, the coil connections 


being brought to pins 2 and 4. Pin 3 
is connected to earth. Should 
it be considered more convenient to use 
a different socket, there is no reason 
why this should not be done, provided 
low loss material is used and lead lengths 
are kept to a minimum. 

In our model, one lead from the capa¬ 
citor to the valve socket was 
about 3/16in and the other, 3/8in long. 
Rather than use wire, we used a small 
strip of tinplate about fin wide. This 
helps to reduce the lead inductance 
which is all-important on the highest 
frequency range. 

VALVE SOCKET 

The valve socket is mounted at the 
other end of the capacitor. As the 
socket is so small, we soldered one lug 
to the frame of the capacitor and the 
other side to a lug mounted on a metal 
stand-off pillar. Here, leads were vir¬ 
tually eliminated. The 47 pF capaci¬ 
tors were soldered into position between 
the gang and the socket, right up to the 
body of the component in each case. 
Only l/8in of wire was left in order 
to effect the soldered joint. 

The 12AT7 socket is mounted in a 
similar fashion to that for the 6CW4. 
One side of the socket is soldered to the 
frame of the gang and the other side 
is screwed into a matching metal stand¬ 
off pillar. Before mounting the valve 
sockets, it is a good idea to do as much 
of the wiring on them as possible. 

The phase shift components for the 
audio oscillator are mounted on an 8- 
tag strip, screwed to the front panel, 
so as to clear the rotor plates of the 
gang. The rectifier and filter components 
are mounted on the front end, use being 
made of a 4-tag strip. 

Immediately behind the gang and 
valves, is the meter. Behind the meter 
and at the rear end, are the sensitivity 
control potentiometer, slide switches, 
power transformer, phone jacks and 
power on-off switch. 

The potentiometer, slide switches, 
power transformer, phone jacks and 
power switch should be mounted in that 
order. The power lead enters through 
a grommet at the corner opposite the 
power switch and the leads are termin- 
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Offer you the 

NEW 

1 HEAVY DUTY AC-DC 


INDUSTRIAL 



MODEL Mil 


An industrial multimeter for checking the currents in 
solenoid coils, condensers and motors up to approximately 
50 HP, suitable for measuring line and most circuit voltages 
without the meter itself causing a change in the operating 
conditions of the circuit. Separate 100 ampere rated ter¬ 
minals are provided for the two higher current ranges and 
all terminals are fully insulated with non-removable tops. 
The meter has a 3^" mirror scale and a high torque move¬ 
ment with fully-hard, polished pivots spring loaded and 
end-stopped sapphire jewel bearings for maximum shock 
resistance and durability. The meter will withstand moment¬ 
ary overloads up to ten times its full scale value. Resistance 
values as low as • I ohm can be easily read on the scale 
and power for the resistance ranges is provided by an 
internal I *5 volt leak-proof battery type 950 which is 
easily replaced by removing the front panel. High stability 
carbon resistors, conservatively rated are used in series 
multipliers and low temperature coefficient manganin shunts 
are used for D.C. current ranges. Switch settings are indi¬ 
cated in silver lettering against a black ground. A leather 
carrying case with combined shoulder and hand strap is 
available as an extra. 


UNIVERSITY 

GRAHAM 

INSTRUMENTS 
PTY. LTD. 




SPECIFICATIONS: 

• A.C. VOLTS: 

0- 10-50- 250- 1000. 


9 D.C. VOLTS: 

0 - 10 - 50 - 250 - 1000. (500 Ohms per Volt). 

• A.C. AMPS.: 

0-0*25 - 1-2*5- 10-25- 100. 

• D.C. AMPS.: 

0-0*25- 1 -2*5- 10-25- 100. 

• OHMS: 0- 500 (centre scale 5i) and 0-50,000 (centre scale 

550). 

• WEIGHT: 6* lbs. 

• SIZE: 8" x 6" x 3" case size. 8" x 6" x 4£" over knobs. 

9 METER: Model W4 clear acrylic with 3Y' mirror scale. 

© CASE: Steel. 18 Gauge. 

9 FINISH: Baked grey hammertone. Black and silver anodised 
aluminium panel. 

9 BATTERIES: Uses 1 standard type 950 cell. 

® INSTRUMENT TRANSFORMER used for internal A.C. 
current ranges. 

• ACCURACY: ± 2%. 


(A UNIT OF SNSTROU 

REPRESENTATIVES: 



106 BELMORE ROAD, RIVERWOOD, N.S.W. 
Telephones: 53-8758, 53-0644 (5 lines) 

Telegraphic Address: "Raquip", Sydney 


W.A.: Atkin* (W.A.) Ltd., QLD.: Keith Percy A Co. Pty. Ltd., 

894 Hay Street, Perth, W.A. Box 1478V, G.P.O., Brisbane, Qld. 

TAS.j W. P. Martin and Company, 

S.A.: George Procter, 188 Collin* Street, Hobart. 

52 Gawler Place, Adelaide, S.A. And 134 Cambridge Street, 

Launceston. 

l 


AUSTRALIA’S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS 

40 Radio, Television & Hobbies, February, 7964 




















ated on a 3-tag strip at the end of the 
transformer. 

The plug-in Coil Details are given in 
a table on this page. Coils A, B 
and C are wound on liin dia. 
formers. We had on hand some of t.iis 
size with the old standard 5-pin base. 
For those who are perhaps not so for¬ 
tunate, it is possible to buy liin dia. 
formers made by R.C.S. Radio. How¬ 
ever, they aie only available with the 
standard 6-pin base. This need not be 
any disadvantage and they may be used 
with a 6-pin socket fitted to the GDO. 

For readers who wish to adhere to 
the 5-pin system, it is possible to 
modify these formers. The pins may be 
removed by heating each pin in turn, 
over a gas or similar flame. When the 
heat from the pin has softened the 
former base in which it is seated, the 
pin mav be extracted with a pair of 
pliers. The bulges left on the base may 
be flattened by pressure of the base 
while still hot, on a flat surface. 

DRILL HOLES 

After this process, a hole about 5/32- 
in dia. should be drilled through the 
centre of the base. A 5-pin speaker plug 
can be screwed to the base of the former, 
using a 4BA or 5/32in counter¬ 
sunk screw. It will be necessary to 
drill and countersink a hole through the 
centre of the speaker plug. 

Coils A and B have so many turns 
that it is not possible to get the number 
of turns into the available space with¬ 
out using a very fine gauge of wire. 
The windings were therefore more or 
less scramble wound. 

In this case it is perhaps the best 
idea to drill the three holes in the 
former and pass the wire through for 
the start, tap and finish. The winding 
should be started at the tap and finished 
off at one end. The other half should 
then be wound on from the tap, making 
sure that the winding is all in the 
same direction. 

Coils D, E, F and G are wound on 
£in dia. polystyrene formers. The type 
which we used are those which are 
distributed by Watkin Wynne. These 
formers are closed at one end and a 
hole, tapped to 5/32in Whitworth, is pro¬ 
vided for mounting purposes. With this 
facility, it is an easy matter to fit 5 or 
6-pin speaker plugs to them, in the 
manner just described for the larger 
formers. 

WINDING COILS 

In all cases, the top of the winding 
should start about l/8in from the end of 
the former. This applies particularly to 
the higher frequency coils. This approach 
is necessary in order that the end of the 
coil may be probed into confined spaces 
and so afford adequate coupling into the 
circuit under test. 

Coil H is not really a coil at all, but 
is a strip of copper, bent in the form 
of a “U.” A drawing of this unit giving 
all the dimensions is shown in Fig. 1. 

Although complete coil winding details 
are given, it is possible that some slight 
changes will be necessary. This applies 
more particularly to coils A and B on 
the low frequency end and the two high 
frequency coils, G and H. 

In the case of coils A and B, due to 
the necessity for scramble winding, the 
distributed capacitance of the windings 
will vary quite a bit. There is no easy 
way out of this and it will be up to the 
builder to adjust the turns one way or 


the other, as required to cover the range 
concerned. This is not a difficult opera¬ 
tion and will present no real problems. 

The high frequency coils may need 
some small adjustments due to the in¬ 
evitable slight differences in layout, with 
consequent variations in stray capacit¬ 
ance and lead inductance. Again, this 
should not prove to be any serious 
difficulty. 

In an instrument with such a wide 
frequency coverage, it is likely that some 
builders may not require all the coverage 
offered. This is perhaps more probable 
of the low frequency end and the coils 
not needed may be ignored at least for 


at the same time as a dip occurs on the 
GDO meter. This method is not gener¬ 
ally as accurate as some others, but 
should be sufficiently accurate for most 
purposes. 

Naturally enough, another GDO may 
be used for calibration. One unit can 
be used in the same manner as the 
absorption frequency meter, that is, with 
the HT switched off. Although the sensi¬ 
tivity is not as good as with the absorp¬ 
tion frequency meter, it will only require 
a little closer coupling. 

An alternative method when calibra¬ 
ting against another GDO, is to plug 
a pair of headphones into the “phone” 




COIL DETAILS 


Coil A: 

Coil B: 

Coil C: 
Coil D: 
Coil E: 
Coil F: 
Coil G: 
Coil H: 


449-707 Kc; 350T C/T, 31 B&S en. l-£in dia., 2in long, scramble 
wound. 

690-1200 Kc; 235T C/T, 31 B&S en. 1-J-in dia., 2in long, scramble 
wound. 

1180-2515 Kc; 150T C/T, 30 SWG en. Hin dia., close wound. 
2.4-6.3 Me; 92T, 30SWG en. -^in dia., close wound. 

6.0-15 Me; 30T, 23 SWG en. tin dia., close wound. 

15-37 Me; 10T, 23 SWG en. lin dia., iin long. 

36-101 Me; 3T, 23 SWG en. $\n dia., 3/8in long. 

85-230 Me (approx); See Fig. 1 for details. 


the time being. They can always be 
wound up later if required. 

The question of calibration naturally 
arises as soon as construction is com¬ 
plete. There are a number of methods 
which may be used, according to the 
facilities which happen to be available. 
Perhaps the easiest method is to use a 
calibrated receiver. It is only necessary 
to receive the signal from the GDO and 
read off the frequency from the receiver 
dial. 

In point of fact, we used the Deltahet 
receiver recently described, for all cali¬ 
brations up to 30 Me. It is possible to 
get quite accurate readings from the 
dial of such a receiver and this made 
the task an easy one. Above 30 Me, 
unless a VHF receiver is available, it is 
necessary to resort to other methods. 

An absorption type frequency meter 
may be used, if one is available. The 
coils of the frequency meter and GDO 
should be loosely coupled, just sufficient 
to give an indication on either unit. 
That is to say, a rise in meter reading 
will be observed on the frequency meter, 


jack of one of the units. The GDO to 
be calibrated is zero beat against the 
other, which is set to known frequency 
intervals. For this procedure, the two 
instruments may be placed further apart, 
sufficient to give a well-defined “zero.” 

A crystal frequency standard can also 
be used for calibration. Check points 
will be available every 100 Kc or 1000 
Kc, for example, or whatever happens 
to be the fundamental frequency of the 
crystal being used. 

An RF signal generator is a very 
satisfactory method, more particularly 
if it covers the full range over which 
the GDO is intended to operate. When 
using either a frequency standard of 
signal generator, the output should be 
brought out to a loop of two or three 
turns, slightly larger in diameter than the 
coil to be checked. The loop should be 
brought just close enough to the coil 
to give an audible beat in the head¬ 
phones. 

Some of the methods described may 
be limited in the available frequency 
coverage and more than one method 



MODEL ROCKETRY 

(THE NEW SPACE-AGE HOBBY) 

ASTRON MARK KIT: The excellent kit for the 
beginner. Easy to build, and acquaints the 
rocketeer with the methods of parachute recovery. 

A BEAUTIFUL PERFORMER. Kit comes com¬ 
plete with assembly instructions and engine. Only 
12/6 ca. (Plus 2/- pack and rail.) 

^ ASTRON MARK 

ASTRON SCOUT KIT: A high performance light¬ 
weight rocket. Flies over 1200ft at speeds of up 
to 300 m.p.h. Recoverable for further flights. Kit 
comes complete with engine, assembly instructions 
and report on model rocket stability. Only 10/6 
ea. (Plus 2/- pack and rail). 


ASTRON SCOUT 

Send 2/9 for our rocket 
supplies catalogue 


SEND TO:— 



MODEL ROCKETRY 


173 WATTLE STREET 
BANKSTOWN, N.S.W. 
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PRESENTING ANOTHER 

RADIO SERVICE 



RELEASE . . . 

VR. SERIES 

• Exclusively devoted to valve type sets manufactured 
between 1955 and 1962. 

• Contains 600 pages with more than 300 circuits and 
many alignment schedules, voltage charts and chassis 
layouts. 

• Manufacturers included: Astor, A.W.A., Healing, 
H.M.V.. Kriesler, Philips, Precedent. Pye, S.T.C., 
Stromberg-Carlson, Electrosound, General Electric, 
Titan. 

O Supplementary data positively identified and grouped 
with relevant circuit. Large page size, 131 by 8i 
inches. 

@ Hard-backed Plastic mound cover with loose leaf 
system. 


£15/15/- 

POSTAGE 

CHESTS OF DRAWERS 



“PIPGRA5” HOLE PUNCHES 

'PIPGRAS” Hole Punches ore made from Alloy Tool Steel, and cut 
clean and accurate holes in sheet metal. They make a smooth, perfect 
hole without reaming or filing. 

SCREW TYPE, ROUND 

Supplied with UNBRAKO' High Tensile Socket Screws and Wrenches. 
Cut holes in sheet metal up to 18 gauge. 


Three tspes of Galvanised Chests measurinp 17'M'n x 6T'»in x 
llVuin. containing 16 drawers, each measurinp 6V«in x 
3-Viin x 2 , /hin. 

• TYPE C.D.l. With 16 undivided drawers. L]/5/. 

• TYPE C.D.2. With 16 triple compartment drawers. 
£3/14/. 

• TYPE C D.3. With 8 triple compartment drawers, and 
8 undivided drawers. £3, 10/. 

The Chests are finished in blue hammertone stovinp enamel, 
are complete with identification cards and packed in stronp 
corrugated cartons. 

Provision is made for all units to be bolted topether in tiers. 


TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (l.D.) 

DRILL SIZE 

EACH 

32.S 

!6in 

0.507in 

— 

Viin 

21/8 

40. S 

Hin 

0.618in 

Viin 

5/16in 

21/8 

48.S 

%in 

0.742in 

%in 

5/16in 

28/- 

56. S 

Vein 

0.884in 

'/jin 

%in 

38/- 

64.S 

1 in 

1.008in 

— 

%in 

41/- 

72.S 

1 '/ain 

1.133in 

3 /iin 

%in 

45/4 

76.S 

1 3/16in 

1T172in 

— 

%in 

45/4 

80.S 

1 'Ain 

1.258in 

1 in 

%in 

49/8 

88.S 

1 Hin 

1.382in 

7/16in 

59/8 

With Heat Treated, High Tensile Steel Hex. Head Bolt and 
Cut holes in sheet metal up to 16 gauge. 

Nut. 

96.S 

min 

i.512in 

_ 

9/16in 

66/8 

112.S 

1 3 /iin 

1.762in 

1 Viin 

9/16in 

76/- 

128.S 

2in 

2.014in 

1 V5in 

,9/16in 

83/4 



CHEST OF DRAWERS. TYPE C.D.4. 

A 17'/Hin x 6-Viin x ll74iin Galvanised Chest contnininp 4 
full-lenpth drawers each measurinp 15-Vftin x 65fcin x 2* sin. 
Finished in blue hammertone stovinp enamel. £3 5 . 


GENERAL ACCESSORIES PTY. LTD. 


N.S.W.: 100 Clarence Sf.,Sydney. Phone: BX445I. 

443 Concord Rd., Concord West. Phone: 73 0211. 

86-88 Bathurst Rd., Orange. Phone: 2055. 

Pirie St„ Fyshwick, Canberra. Phone: 9 0035. 

V!C.: 153 Sturt St., South Melbourne. Phone: 690 000. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone: 8 5317 


Q'LAND: 50 Little Edward St., Brisbane. Phone: 2 3093. 

N. Q'LAND: Cnr. Ingham Rd. & Echlin St., Tow sville. 
Phone: 6061. 

WEST AUST.: 437 Murray St., Perth. Phone: 21 2501. 
TASMANIA: Home Crafts Pty. Ltd., Hobart, Launceston, 
Burnie. 
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may have to be adopted in order to 
complete the calibration. The harmonics 
from the frequency standard may be 
only audible up to a a certain limit, for 
example. On the other hand, the idea 
of using harmonics of the calibrating 
signal source should not be overlooked. 

And here, may we give a word of 
warning. In .all the process of calibration, 
great care should be exercised to ensure 
that the fundamental frequency of the 
GDO is the one being measured. 

Where difficulty is experienced in 



"Coil" H is not a normal type of coil, but a "U" shaped 
strip of copper. The base is a cut-off 5-pin 807 vo/ye of 
mica filled bakelite. The feet of the copper strip are 
soldered to pins 2 and 4 where they are riveted into the 
moulding. An ordinary 5-pin plug may be used but it 
could be lossy at these very high frequencies . 

obtaining reference signals of some sort, 
above 30 Me, there are still means of 
getting some spot frequencies at least, 
even if full calibration cannot 
be realised. In many cases, amateurs 
will have VHF converters on 50 and 
144 Me from which spots may be taken. 

The multiplier stages in a two-metre 
transmitter, on 48 and 72 Me may also 
be used. 

In addition to the above possibilities 
of obtaining spot frequencies, the various 
TV stations may also be used. Each 
station will give two frequencies, one 
on the sound carrier and the other for 
the vision, 5i Me apart. Even if certain 
channels are not occupied in your locali¬ 
ty, a rough idea may be obtained by 
merely blacking out the receiver screen 
on the unused channels. 

Another excellent method which may 
be used for calibration of the VHF 
ranges of the GDO, is the use of Lecher 
lines. Briefly, a Lecher line consists of 
two parallel taut wires securely fixed 
at each end so that the spacing is 
constant throughout the length. The 
actual spacing between the lines should 
not be greater than 2 per cent of the 
shortest wavelength which has to be 
measured. The length of the lines should 
be at least one wavelength long and 
they should be air insulated, except 
at the ends. 

The wires must be bare copper and 
a shorting bar capable of sliding the 
full length, must be provided. The setup 
is, in effect, an open wire transmission 
line. Such a line shows very definite 
resonance effects and by actually measur¬ 
ing the distance between two points of 
maximum current, a half wave¬ 
length can be fairly accurately deter¬ 
mined. 

v In use, the GDO to be calibrated is 
loosely coupled to a half-turn wire loop 
connected to the line at one end. The 
slider is moved along until a dip is 


indicated on the meter. This point is 
accurately marked. The slider is moved 
along further, until another dip is noted 
on the meter. The distance between 
the two points is half a wavelength. 

The formula for calculating the actual 
frequency is given by: Frequency Me = 
15000/Distance between two points in 
centimetres. For those who would like 
further information on this method, ref¬ 
erence may be made to the RSGB tHand- 
book, pp 467-8 and the ARRL Hand¬ 
book, chapter on Measurements, in the 
older editions and 
up to at least the 
1955 edition. 

That just about 
exhausts our sug¬ 
gestions on methods 
of calibrating your 
GDO which, we 
trust, will enable 
everyone who wish¬ 
es, to carry out this 
interesting and im¬ 
portant task. As 
mentioned previous¬ 
ly, one or more of 
the methods out¬ 
lined may be used. 
In fact, it is quite a 
good idea to use as 
many methods as 
possible as a cross 
check. 

The main func¬ 
tion of a GDO is to 
check or make 
measurements on 


various types of resonant circuits. Many 
other applications revolve around this 
primary function. Some of those 
checks which may be made and which 
involve the principle of resonance may 
be listed as follows: 

The process of ascertaining the 
resonant frequency of tuned circuits. 
Closely allied to the above function is 
that of the absorption wavemeter. The 
measurement of capacitance and induct¬ 
ance. The measurement of the “Q” of 
tuned circuit. Aerial and transmission 
line tests. Checking the activity and 
frequency of crystals. 

When it is desired to find the resonant 
frequency of a tuned circuit, the GDO 
should be switched on and left for ten 
minutes or so to warm up and stabilise. 
The circuit to be tested must not have 
power applied. With the appropriate 
coil plugged in, it is brought near to the 
circuit to be checked. 

As the GDO is tuned across the 
resonant frequency of the circuit, power 
is absorbed by the circuit under test. 
This effectively results in a reduction 
in the feedback of the GDO, with a 
consequent drop in grid current. As the 
meter measures the grid current, this 
reduction shows up as a “dip” in the 
meter. The meter dip also gives a 
relative idea of the “Q” of the circuit, 
being deepest when the “Q” is high. 

There are numerous applications which 
come under the heading of checking the 
resonant frequency of a tuned circuit. 
Such tuned circuits can take on various 
forms. They may be the coils in a re¬ 
ceiver or transmitter, hidden circuits 
causing parasitic oscillations in trans¬ 
mitters, the resonances of an RF choke, 
aerials, etc. 

Where resonant circuits which are en¬ 
ergised are to be checked for frequency, 
the GDO is used as an absorption wave- 
meter. This is simply done by switching 
off the HT to the oscillator; the OSC- 


DIODE switch will be in the Diode 
position. Energy from the tuned circuit 
is picked up by the GDO coil and is 
rectified in the grid circuit of the valve. 
This shows up as a current indication 
on the meter. For the most accurate 
reading the coupling should be loose, 
as in all other previous examples. 

As it is possible to measure resonant 
frequencies with the GDO, it naturally 
follows that it would be possible to 
measure capacitance and inductance. 
Where a coil of known inductance is 
available, the unknown capacitor is con¬ 
nected across the coil, using the shortest 
possible leads. The capacitance may be 
calculated, with the known inductance 
and the measured frequency. 

The formula for this is given by: 
C = 25,400/LF a , 

Where C is in pF, L in uH and F in Me. 

If a coil of known inductance is not 
available, there is an alternative method, 
provided a capacitor of known value is 
available. The known capacitor is placed 
across any coil which will resonate with¬ 
in the required GDO range and the 
frequency is measured. The known 
capacitor is removed and the unknown 
substituted. The frequency is measured 
again. 

The capacitance may be calculated 
by the formula: 

C=Fi 2 Cs/F* 2 . 

Where C and Cs are the unknown 
and known capacitances in pF, respec¬ 
tively, Fi and F 2 are the frequencies 
with the known and unknown capaci¬ 
tances, respectively. 

To ascertain the inductance of a coil, 
the same procedure is used. A known 
value of capacitance is required, which 
is connected across the coil with the 
shortest possible leads. The frequency 
is measured and the inductance is cal¬ 
culated by the formula: 

L=25,400/F 2 C, 

Wffiere L is in uH, C in pF and F 
in Me. 

CRYSTAL CHECK 

Quartz crystals can also be checked 
in two different ways, one for activity 
and the other for frequency. The 
activity check is made by plugging the 
crystal into the socket in place of the 
coils. The variable capacitor will usually 
have to be brought somewhere near to 
its minimum value of capacity. The grid 
current gives a relative indication of 
the activity of the crystal, when com¬ 
pared against others. When the crystal 
is in this position, it is also possible 
to measure its frequency by external 
means, such as a frequency meter and 
receiver. 

In addition to measuring the fre¬ 
quency of a crystal by the above method, 
it is also possible to make a direct 
measurement with the GDO. The crys¬ 
tal is placed in a socket. A loop of 
hookup wire of about two or three turns, 
has its ends terminated, one on each 
terminal of the crystal socket. 

The coil for the appropriate frequency 
is placed in the GDO and the coil is 
brought near to the loop. A very sharp 
dip will indicate the series resonant 
frequency of the crystal. This method 
will usually reveal the thiid and some¬ 
times higher overtone frequencies. 

In its role as a simple signal generator 
this versatile little instrument may be 
used for receiver alignment. When an 
unmodulated signal is used, it will be 
necessary to measure the voltage de¬ 
veloped across the diode load or AGC 
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The speaker handles 

of the TV programme 




Continuous research and development work in 
the speaker laboratories of MSP produces a con¬ 
tinuous flow of gains in performance. Constant 
analysis of the best designs produced abroad sets 
the reference level. 

Behind the MSP label is a rich background of 
ideas and experience. A full range of models for 
every purpose ensures correct acoustical match 
to every cabinet and electrical match to each 
type of output. 

AVAILABLE IN 
ALL STATES 
FROM LEADING 
RADIO PARTS 
DISTRIBUTORS 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD.. 47 YORK STREET, SYDNEY. TELEPHONE: 2 0233. 
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Ferrograph have achieved the impossible! In this new Series 5, 
they have succeeded in even further refining the advanced 
standard of performance for which Ferrograph are world- 
renowned. All who are seriously interested in the art of Tape 
Recording—and this includes those who use the Ferrograph 
professionally in scientific research, in teaching, in broadcasting 
and television, as well as for home entertainment—should hear 
this outstanding new model. 

Some of the new design features of the 5A/N 

1. New capstan/flywheel assembly giving improved "wow" and 
"flutter" figures—less than 0.16% at 7£" per sec. 

2. Frequency Response: 32" per sec.: 40-10,000 c.p.s. ±: 3 db 
7 h" per sec.: 40-15,000 c.p.s. ± 3 db. 

3. Record pre-emphasis and playback equalisation are controlled by 
a switch which is electrically interlocked with the speed change 
lever. 

4. Can be switched direct from "wind on" to "wind off" and vice 
versa, without stopping the instrument. 

5. In the "record" position, the internal speaker may be switched 
on or off to permit monitoring of the input signal. 

6. Two erase links are fitted, one disconnecting both bias and erase 
supplies, while the other disconnects the erase supply only. 


TAPE RECORDERS PTY. LTD 


60 Clarence St., Sydney, N.S.W. BX 1571 

WRITE FOR free descriptive literature and name of your nearest 
Ferrograph Distributor who will gladly demonstrate this equipment. 


From England 


The specification is enhanced in several 
important aspects; notably wow and flutter 
and extended frequency response 


line, with a VTVM. However, with the 
modulation provided, it is possible to 
use an output meter. In the absence 
of a meter, a reasonable job can be done 
by ear. 

As mentioned earlier, with the external 
modulation facility, it is quite easy to 
make overall frequency response 
measurements on wide-band tuners. The 
extra equipment required for the job is 
an audio generator and an output meter. 

The low frequency roll-off in the external 
modulation process, as explained pre¬ 
viously, should be kept in mind. 

Yet another use which the transmit¬ 
ting amateur may put the GDO is that 
of monitoring both CW and AM signals. 

A pair of headphones are plugged into 
the PHONES jack and CW signals may 
be monitored by beating or heterodyn¬ 
ing the oscillator against the signal. AM 
signals are monitored by switching off 
the oscillator to the DIODE position. 

It would be quite easy to carry on 
with descriptions of further uses to 
which the GDO may be put. However, 
those already mentioned should give 
food for thought and lead the builder 
to discover other uses for himself. 

•Language Laboratories? 

(Continued from page 7.) 

use, carefully co-ordinated scheduling 
will 'be essential. 

If positive results can be shown 
through this new use of the language 
laboratory equipment, school boards 
might be persuaded to spend more 
money, perhaps to the point of convert¬ 
ing the old type study hall (notable in 
many schools for the lack of study) into 
an electronic study hall. The semi-isola¬ 
tion imposed by the booths might in it¬ 
self go a long way to reduce study-hall 
problems. 

The type of equipment used will be a 
limiting factor in some cases. Only labs 
with large-scale recording facilities could 
be used for whole classes to rehearse 
oral reports, for instance. In any case, 
equipment should be so simple that 
students and teachers can use it with a 
minimum of instruction and distraction. 

One of the biggest stumbling blocks 
will be to find time for teachers to make 
tapes not commercially available. Teach¬ 
ing is a full-time job, and the construc¬ 
tion of good tapes is time consuming. 
Unfortunately, commercial tapes of ex¬ 
cellent quality are available only in small 
numbers at present. We can only hope 
that this limited offering will expand to 
include all subjects. If the electronic 
study centre catches on, one might ex¬ 
pect textbook companies to supplement 
all their texts with recorded material, 
as they now do with many foreign 
language texts. 

The biggest boost any school could 
give to the establishment of a successful 
electronic study centre would be to re¬ 
lease a teacher for co-ordinating and 
scheduling its use—a person who could 
assist teachers in making their own tapes 
and who would keep abreast of all the 
latest developments and releases that 
affect such a facility. If we consider 
the electronic study centre in- the same 
light as a study hall and a library, there 
is certainly precedent for assigning a 
teacher to full-time duty. 

As a combined library, study hall and 
classroom, the electronic studv centre 
will offer opportunities for enrichment, 
reinforcement, questioning, and practice 
that the regular classroom simply can¬ 
not provide. 
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for a TELEVISION 

ALIGNMENT GENERATOR 

when you get ALL the essential features 




you need in this 



HEATHKIT® 

! 

4. A I IJI mJmJkm JLm II ■ 


DEL IG-52 KIT 
for only 

£68'i0'0 


® Complete FM and TV coverage — 3.6 to 220 me. 

• Built-in crystal and variable marker oscillators. 

9 Excellent linearity for accurate waveform presentation. 

It takes no time at all for the experienced TV serviceman to 
tell that the Heathkit IG-52 is a quality instrument through and 
through! Widely accepted in TV circles throughout the world, 
it does everything the modern TV serviceman requires—at a 
great deal less cost. Look at the specifications: 

Output impedance: 50 ohms terminated at both ends of cable. 
Sweep deviation: Continuously variable from 0-4 me lowest 
maximum deviation to 0-42 me highest maximum deviation (de¬ 
pending on base frequency). Marker crystal: 5.5 me and multiples 
thereof. Variable: 19 me to 60 me on fundamentals, 57 me to 
180 me on harmonics. External marker terminals: Provided on 
panel. Attenuators: Step-switch controls sweep and marker oscil¬ 
lators together, plus variable controls for each output. Blank¬ 
ing: Effective blanking eliminates return trace, phasing control 
also provided. Cables: 3 supplied, output, scope horizontal, 
scope vertical. Pow'er requirements: 240 VAC, 50 cycles, 50 
watts. 

A fine instrument for accurate alignment work, unsurpassed for 
value! 


OSCILLOSCOPE 

10-12E 

The model IG-52, coupled 
with the famous Heathkit 
10-12E 5in oscilloscope, 
makes a most versatile 
combination for the fast, 
easy alignment of FM and 
TV receivers. No equip¬ 
ment like this for price and 
quality! 


The IG-52 is just one of a hundred and one of the fine 
Heathkit test instruments) which are available at only a 
fraction of the cost of comparable ready-built units. 
All can be purchased on low deposit from WF—no 
waiting for urgently needed equipment. For full details, 
free catalogue, contact your nearest WF office. Mail 
orders delivered FREE in metropolitan areas of capital 
cities. 


SYDNEY: 307 Kent St., 79-1 III. NEWCASTLE 
WEST: 844 Hunter St. *1-4077. WOLLONGONG: 
80 Keira St. 2-5444. ADELAIDE. 204 Flinders St. 
8-171!. BRISBANE: 13 Chester St., Fortitude 
Valley. 51-5121. MELBOURNE: 359 Lonsdale St. 
67-8351. PERTH: Tough Instrument Service Co., 
993 Hay St. 21-9767. HOBART AND LAUNCESTON: 
Associated Agencies Pty. Ltd. 
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TROUBLES IN A TAPE RECORDER 

Tape recorders and mobile radio systems may not appear to have much 
in common, yet they do constitute a potentially troublesome combina¬ 
tion. The high audio gain of a recorder amplifier is readily susceptible 
to interference from nearby AM transmitters; a fault which today's 
serviceman is often required to fix. 


H AVE you ever noticed how, just 
when you are thinking about clos¬ 
ing a few minutes early on a slack Satur¬ 
day morning, that the next customer 
through the door will come up with an 
unfamiliar piece of equipment which he 
needs urgently in the next couple of 
hours? Well, that’s what happened to me 
on a recent occasion, when a customer 
pushed a tape recorder across the 
counter to me. 

He was quite excited as he opened 
the machine, and related his troubles at 
such a rapid rate that it took some care¬ 
ful questioning to reveal the full story. 
However, it seemed that the recorder, 
an old and faithful friend, was to be 
used at his daughter’s wedding that very 
afternoon, but had developed a last- 
minute case of very bad distortion. 

As I was not familiar with the par¬ 
ticular brand of recorder, my visions 
of an early afternoon start to a weekend 
of fishing began to fade. They faded 
even quicker when the customer went 
on to relate that during the past two 
weeks he had been hearing strange 
voices issuing from the equipment. 
After carefuy checking these voices he 
realised they were coming from a near¬ 
by commercial carrying company which 
had just installed a two-way radio net¬ 
work. 

FIRST THINGS FIRST 

Fortunately, the latter problem was of 
less immediate importance, since the 
recorder would not be used in this 
locality during the wedding reception. 
This, and the fact that the problem 
would need to be tackled “in situ,” made 
me decide to concentrate on the dis¬ 
tortion problem for the moment. The 
interference could wait until a more con¬ 
venient time. 

Setting up the recorder on the service 
bench I played some of the pre-recorded 
tape thoughtfully supplied and confirmed 
that there was quite evident distortion 
in the reproduction. 

Removal of a dome nut in the centre 
of the plastic top allowed easy access to 
the recorder and revealed the amplifier 
chassis. The chassis proved to be of 
the inverted type with the valves hang¬ 
ing down below it. Thus all the wiring 
and components were completely acces¬ 
sible without removing anything further 
from the recorder case. With renewed 
hopes for an early bait-dangling start, I 
identified three valves in the amplifier 
as two 6AU6s and one 6AQ5. 

With power applied I checked the 
plate, screen and cathode voltages of the 
three valves. Apart from possibly low 
high tension volts the voltages around 
the two 6AU6 valves appeared to be 
correct. However, on the 6AQ5 cathode 
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I was surprised to find a reading of 20 
volts: surely too high for this valve, con¬ 
sidering the normal cathode resistor of 
250 ohms. In any case, any combina¬ 
tion of reduced high tension voltage and 
hight cathode voltage provides grounds 
tor suspicion. 

I immediately suspected our old cul¬ 
prit, the plate to grid coupling capacitor. 
Switching off the power, I unsoldered the 
grid end of the coupling capacitor from 
the 6AQ5 valve socket. Reapplication 
of power to the recorder now revealed 
a more normal 13 volts at the cathode 
of the 6AQ5. Curious as to the amount 
of leakage involved I switched the multi¬ 
meter to the high volts range and 
touched the positive prod to the free 
end of the leaky capacitor. 

A slight reading was observed. I 
dropped the multimeter by several 
ranges until, on the 30 volt range, it 
gave a reading of 7.5 volts. This method 


of testing coupling capacitors is quick 
and does not require the use of leakage 
meters or megohmmeters, often not 
readily to hand. While the voltage 
indicated will vary depending on the 
DC sensitivity of the meter used, any 
indication is normally a good enough 
reason to replace the offending com¬ 
ponent. Curiosity later led me to 
check the leakage on more conventional 
equipment. It proved to be slightly over 
5 megohms. (Incidentally, I make a 
point of cutting the pigtails off such 
defective components, so that no mis¬ 
take can be made in using one in 
error.) 

Replacement of the capacitor, a .02 
mfd, cleaned up the distortion and lifted 
the high tension supply by 40 volts. In 
short, the unit now looked pretty good. 
However, keeping in mind the import- 
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ance of the occasion that afternoon, I 
went over the chassis carefully in search 
of anything else that might cause trouble. 
In particular I gave the valves a routine 
check, fearing that either the output 
valve or rectifier might have suffered 
some damage as a result of the abnor¬ 
mal conditions produced by the leaky 
capacitor. 

I found that the 6AQ5 had stood this 
rough treatment quite well, but that the 
rectifier valve was rather sick. Replacing 
this lifted the high tension by a further 
20 volts to 260. Since I could find noth¬ 
ing else wrong, I reassembled the 
machine and pronounced it ready to go. 

The customer was naturally delighted 
and, after confirming an appointment for 
me to check the interference at his home 
the following Monday, he departed with 
happy thoughts of recording his daugh¬ 
ter’s wedding. 

And I also made all haste to depart, 
before someone else trapped me. 

Alas, Monday came around all too 
soon! Surely there must be an occupa¬ 
tion which allows one to enjoy a week¬ 
end without the thought of the curly 
ones waiting in the workshop on the 
’morrow? 

Late that afternoon I set forth for 
my client’s home as prearranged. I 
was met by a very enthusiastic host who 
insisted that l accept refreshment and 


listen to the recording of his daughter’s 
wedding! And. having had a very busy 
day, I was not altogether reluctant to 
accept his invitation. 

During this interlude, as the wedding 
speeches were re-run (I suspect for the 
umteenth time!), we were treated to a 
much more mundane discourse from the 
local transmitter. A load of timber to 
go here, so many cubic feet of some¬ 
thing else to be consigned interstate, 
and so on. Even without any personal 
interest in the wedding I found these 
interruptions most disconcerting. 

However, this was not the worst as¬ 
pect of the problem. These interrup¬ 
tions were only occurring in the replay 
circuits, and were not on the tape. Once 
the transmitter closed down for the 
night, this could be played without in- 
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The basic circuit of the tape recorder's first two stages, both of which had 
to be treated to eliminate the interference . While the capacitor alone may 
be sufficient in many coses, the additional I OK "stoppers" give added pro¬ 
tection in high signal strength areas. 




























Now available in Australia—a fully imported 

PREMIUM TAPI at almost 

am of other brands! 




DESCRIPTION 

REEL 

SIZE 

LENGTH 

LIST 

PRICE 

PRICE 

“A” 

PRICE 

“B” 

ACETATE V/z Mil. 

3" 

150' 

9/- 

6/- 

5/5 

Standard Play 

5" 

600' 

26/3 

17/6 

15/9 

Crimson Seal 

5 3 / 4 " 

800' 

33/9 

22/6 

20/3 


7" 

1200' 

41/3 

27/6 

24/9 

ACETATE 1.0 Mil. 

5" 

900' 

37/6 

25/- 

22/6 

Long Play 

5 3 / 4 " 

1200' 

48/9 

32/6 

29/3 

Blue Seal 

7" 

1800' 

60/- 

40/- 

36/- 

MYLAR V/ 2 Mil. 
Perma Play 

5" 

600' 

45/- 

30/- 

27/- 

Green Seal 

7" 

1200' 

75/- 

50/- 

45/- 

MYLAR 1.0 Mil. 

3" 

225' 

13/6 

9/- 

8/1 

Long Play 

5" 

900' 

41/3 

27/6 

24/9 

Orange Seal 

5 3 / 4 " 

1200' 

60/- 

40/- 

36/- 


7" 

1800' 

71/3 

47/6 

42/9 

MYLAR 0.5 Mil. 

3" 

300' 

18/9 

12/6 

11/3 

(Tensilized) 

5" 

1200' 

60/- 

40/- 

36/- 

Super Play 

53/ 4 " 

1600' 

82/6 

55/- 

49/6 

Purple Seal 

7" 

2400' 

101/3 

67/6 

60/9 


made by the exclusive 
TRITONSZED 
triple-quality process - 
and sold with an 

UNCONDITIONAL 

GUARANTEE 


Triton is the finest magnetic recording tape ever produced. It 
is a long-lasting, non-abrasive tape which gives magnificent 
results in all high-fidelity mono and stereophonic recording to 
the most exacting professional standards and for the home 
enthusiast. 

In the U.S.A., Triton Tape sells for a little more than the two 
most popular high-quality brands—in Australia you can buy it 
direct from us for ALMOST HALF THE PRICE OF LOCAL 
TAPES! 


COMPARISON OF PRICES IN THE U.S. OF LEADING BRANDS OF TAPE 


REEL SIZE 

FOOTAGE 

TRITON 

SCOTCH 

R.C.A. 

Standard Play 

5" 

600 

$2.50 

2.25 

2.25 

Acetate 

1.5 mil. 

7" 

1.200 

$3.75 

3.50 

3.50 

Long Play 

5" 

900 

$3.85 

3.60 

3.60 

Mylar 

1.0 mil. 

7" 

1,800 

$6.50 

6.20 

6.20 

Super Play 

5" 

1,200 

$5.75 

5.45 

4.75 

Tenzilized Mylar 
.5 mil. 

7 " 

2,400 

$9.85 

9.50 

8.75 


All the above prices include Sales Tax 


NO OTHER 'tape" CAN MATCH THIS GUARANTEE! ^ 

If any reel of Triton Tape is found to be deficient in perform¬ 
ance or characteristics for any reason whatsoever we will, on // 
receipt of the tape and the completed guarantee form, replace h 
it with a new reel immediately or refund your mon6y iri full, \ 
Don't pay high retail prices for less than Triton quality — buy /( 
i America’s top-rated tape. 


EMPTY REELS, WHITE BOX: 5", 7/- nett including postage; 7", 10/- nett including postage. 

POSTAGE AND PACKING: 3", 6d.; 5" and 5*", 1/-; 7", 1/5. 

EXPLANATION OF PRICING: List Price is the normal Retail Price. 

PRICE “A" is 33 a % off List Price and applies to orders up to £15 at List Price (any assortment of reels). 

PRICE “B” is 33a% and 10% off List Price and applies to orders over £15 total value at List Price (any assortment of reels). 


Get this booklet 


FREE 


by filling in coupon. 


TRITON TAPES 

TRITON TAPE Co., 153 George Street, SYDNEY 
For Prompt Mail Order Service 
Box 4854, G.P.O., Sydney 


► 


j TRITON TAPE Co., Box 4854, G.P.O., Sydney. 

i Please send me a free copy of the 16-page booklet “HOW 
i TO MAKE QUALITY TAPE RECORDINGS IN YOUR HOME." 

I 

I NAME ... J,...:. 

I 

I ADDRESS .. ... ... 

I 
I 
I 
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terruption. What really disturbed the 
owner was the fact that several carefully 
planned recordings had been ruined by 
these same signals appearing in the re¬ 
cording circuits and being recorded 
along with the wanted signals. In such 
cases there was nothing that could be 
done except to make the recordings 
again—assuming this was possible. 

The explanation for this phenomena 
is fairly well known. Assuming suffi¬ 
cient field strength from the transmitter 
—and this can be considerable in the 
immediate vicinity of the aerial—it is 
quite feasible for a substantial signal to 
appear on the grid of the early stage or 
stages of an amplifier, even without such 
refinements as a receiving aerial, tuned 
circuit, etc. 

And, if the signal is strong enough, 
it will usually find some non-linearity 
in valves’ operating conditions, even 
though this may be working under nomi¬ 
nal class A conditions. Even if the non¬ 
linearity is only slight, it will be suffi¬ 
cient to recover some audio from the 
modulated signal and, as in this case, 
enough to be quite annoying. 

I opened the recorder, located the 
grid of the first 6AU6, and shorted this 
to chassis during a transmission. This 
reduced the level of interference con¬ 
siderably. However, when I applied the 
same treatment to the grid of the second 
6AU6 the interference disappeared com¬ 
pletely. It was evident that both am¬ 
plifier stages were contributing to the 
general interference problem and that 
both would have to be treated. 

TREATMENT 

There are several ways to treat this 
problem. The simplest is to fit a capa¬ 
citor from the grid of the offending 
stage to chassis, making the value as 
large as can be tolerated without seri¬ 
ously encroaching on the top audio re¬ 
sponse of the system. Provided the 
field strength of the transmitter is only 
moderate, this is often all that is re¬ 
quired. f 

However, in extreme cases, it may be 
found that the RF cannot be suppressed 
without using so much capacitance that 
the audio response of the system is 
seriously impaired. When this happens, 
it is possible to improve the suppres¬ 
sion by including an extra isolating com¬ 
ponent, or “stopper.” In extreme cases 
this may be an RF choke, but, usually, 
it is sufficient and more convenient to 
use a resistor. 

The stopper is mainly effective in sup¬ 
pressing the extreme positive excursions 
of the RF signal, which normally drive 
the grid positive and produce grid cur¬ 
rent. With the stopper in the signal 
path, any tendency for grid current to 
flow through it will immediately pro¬ 
duce a severe drop across it and thus 
limit the positive swing of the grid. 

Since this case was obviously a 
fairly severe one — the fact that the sig¬ 
nal was affecting both stages confirmed 
this—I settled for a combination of a 
100 pF by-pass on each grid, and a 10K 
resistor as a stopper in series with each. 
The accompanying circuit diagram shows 
the exact details of how they were 
fitted. 

Results were one hundred per cent 
effective, no trace of the signal being 
evident in any form. Just to make sure 


I temporarily lifted one of the capaci¬ 
tors, waited until an interfering signal 
appeared, then completed the circuit 
again. When this silenced a signal which 
I knew to be present, I felt confident 
that the trouble had been cured. 

Which, one would imagine, should 
have been a fair evening’s work in one 
household. But no, there were more 
electronic troubles to be solved, and no 
sooner had I pronounced the tape re¬ 
corder cured, and indicated that I would 
be on my way, than I was buttonholed 
by the teenage son of the house. 

It appeared that he had recently ac¬ 
quired a second-hand “jalopy” or 
“bomb,” or whatever is the current term, 
and that this was fitted with a radio 
which, in his own words, “. . . will run 
quite well during the day, but stops inter¬ 
mittently at night.” Not wishing to be¬ 
come involved in a tricky problem like 
this at such a late hour, I suggested that 
he drop the set into the shop sometime 
and let me have a look at it. This he 
agreed to do, adding that this would 
probably be tomorrow morning. 

Such is the enthusiasm of youth! 

Sure enough, the set was in the shop 
early next morning and, anticipating a 
long vigil, I immediately connected it 
to the bench battery and set it going. 
As predicted, it worked perfectly. Care¬ 
ful measurements with the multimeter 
failed to reveal any obvious faults and 
normal sensitivity was achieved for this 
particular brand. The set was then left 
running on a heat test while some sem¬ 
blance of order was restored to my 
book-work, which of late was getting out 
of hand. 

Some three hours later the set was 
still running perfectly and to all intents 
and purposes looked like doing so while 
ever power was applied. I again checked 
through the chassis with the test equip¬ 
ment, finding no discrepancies. At this 
point I sat back and thought over what 
the young man had said about his 
troubles. 

It would appear that his troubles were 
occuring only at night. As the car was 
second-hand, could his trouble be in the 
car and not the set? Remembering that 
there is considerably more drain from 
the battery at night, it was just possible 
that the 12-volt battery was not in reality 
12 volts under these conditions. 

As the workshop battery was con¬ 
stantly on charge, the voltage would 
not drop below standard. Some means 
was required to drop the input to the 
car radio to, say, 11 volts. Thus I could 
simulate night time conditions that might 
apply in this case. A handy item I use 
in such cases is a low resistance high 
wattage resistor purloined from an old 
battery charger. (A colleague has a 
simple way of achieving the same vol¬ 


tage drop with no special devices. He 
uses a coil of approximately 50 feet of 
hook-up wire in series with the voltage 
supply.) 

This resistor was inserted while the 
set was still hot and it continued to run 
for some three minutes afterwards. It 
stopped playing after this period and an 
investigation proved that, from the con¬ 
verter plate onwards, itSvas functioning 
perfectly. Checking with the VTVM on 
the oscillator grid confirmed that the 
local oscillator had ceased to function. 

I replaced the converter valve with a 
new one and immediately the set played 
quite normally on the reduced input vol¬ 
tage. It seemed fairly obvious that the 
emmision of the valve was poor and, on 
the reduced input voltage, was insuffi¬ 
cient to sustain oscillation with the feed¬ 
back components used in the circuit. 

The set was returned to the owner, 
together with some advice to have the 
electrical system of the car checked. The 
low voltage occuring in these cases can 
be caused by several things. One bad 
cell in the battery is a common cause, 
as are loose connections in the wiring 
from the battery to the set. Others in¬ 
clude insufficient diameter wire and, not 
least, incorrect setting of the voltage 
regulator. This last item is most suspect 
in second-hand cars as, too often the 


TEKNI 

-CALS" 


Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
1ITLIKG INDUSTRIAL. SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio. Hi Fidelity, Transmitters, Re¬ 
ceivers. Instruments. Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS" 


“' — —- CUT AND MAIL — 

Electronic Supplies, 

Box 417. P.O., Crown St.. Sydney, N.S.W. 

NAME . 

ADDRESS . 

. RTV26* 



CHOOSE THE BEST-IT COSTS NO MORE 


0. T. LEMPRIERE & CO. LIMITED. Head Office: 27*41 Bowden Street, Alexandria, N.S.W. 
nnii at Melbourne • Brisbane • Adelaide • Perth 
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AMALGAMATED WIRELESS VALVE CO. PTY. LTD. • SYDNEY • MELBOURNE * ADELAIDE * BRISBANE 


AN AWV 5762 POWER TRIODE IS PLACED IN THE LEAK DETECTOR TEST PORT 


LEAK DETECTION 


It is especially vital to the production of large valves to eliminate the most minute vacuum 
leaks. 

The valve or sub-assembly under test is pumped out by the equipment shown above and its 
outer surface enveloped in helium. If there is a leak the equipment indicates the fact by both a 
meter reading and a loud audio warning. 

The equipment supplied to AWV requirements by Vacuum Electronics Corp. of the U.S.A., 
consists of a high vacuum system which includes a mass spectrometer tube, and electronic and 
electro-mechanical control systems for completely automatic use in production. The mass spec¬ 
trometer tube is “tuned” by magnetic and electric fields to respond only to the predominant isotope 
of helium. 

Helium, because of its small atom, its inertness and its rarity (the air contains only 0.0005% 
by volume), is an excellent gas for detecting leaks. The helium mass spectrometer provides an 
extremely sensitive and rapid, yet probably the most reliable, means known for leak detection. 
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home mechanic, tackling repairs of this 
nature without proper knoweldge, can 
easily set a voltage regultor incorrectly. 

And, to finish off, here is a story about 
a dear old soul and her transistor radio. 
An incongruous combination, I agree, 
but one which I can assure you is quite 
factual. 

Her complaint was that the set had 
stopped playing a few days ago and, 
thinking that it needed new batteries she 
had replaced these, but to no avail. She 
also complained that this particular set 
had on previous occasions refused to 
function at odd times for no apparent 
reason. 

COMPLETELY DEAD 

The set turned out to be one which 
used four torch batteries in series. When 
switched on, it was found to be dead as 
the proverbial roast lamb dinner. As a 
first step I lifted one end of the battery 
and inserted the miliameter leads to 
check whether it was drawing any cur¬ 
rent. There was no reading. 

The first suspect was the on-off switch, 
but an ohmmeter check indicated that 
this component was working perfectly. I 
switched the multimeter to volts and 
made a check at the printed circuit end 
of the battery wires. There was no vol- 
stage at this point. 

Was it a fractured battery lead? 
Wrong again. Both wires were proved 
okay. This left only the battery holder 
itself which, to a cursory inspection, 
seemed in quite good order. However, 
convinced that the fault was in this 
quarter, I made a closer inspection. This 
revealed, not one, but two faults related 
to the negative pole of the battery 
holder. 

The negative battery wire in this par¬ 
ticular set was wrapped around and sol¬ 
dered to the second turn of a coiled con¬ 
tact spring. Did I say soldered? When 
gentle pressure was applied to this joint, 
the wire skated around the coils of the 
spring with the greatest of ease. Under¬ 
neath the original contact point of this 
joint the spring was tarnished and obvi¬ 
ously had not made very good contact 
for a long time. 

SECOND FAULT 

This was promptly rectified with some 
glasspaper, a hot soldering iron, and 
some good paste type flux. Then the 
second fault was tackled. It seemed that 
this set had at some time suffered the 
abuse common to most battery operated 
radios; that of a leaking battery. How¬ 
ever, it had been most carefully cleaned 
after this, leaving, seemingly, no traces 
of any consequence. 

However, very close inspection, plus 
some tests with the ohmmeter, confirmed 
the presence of a virtually transparent 
insulating film over the top coil of the 
contact spring. What it was, I cannot 
say, but it responded readily enough to 
glasspaper and elbow grease. Then I 
slipped the batteries back in the case, 
switched on, and the welcome sound of 
music greeted my ears. 

Naturally, the dear old soul was most 
gratified to learn that the troublesome 
intermittent had been found and fixed, 
and I rather gained the impression that 
this little set was one of her treasured 
possessions. Anyway, she went off carry¬ 
ing it as proudly as any teenager 
and, apparently, just as eager to enjoy 
her favourite program. The only point 
that puzzles me is: I wonder what pro¬ 
gram she would choose? 



You too will echo these 
words upon hearing this 
new ultra compact 2 
speaker system. 

Only 7” deep, designed to 
be hung on the wall, stood 
on shelves or used free 
standing, this revolution¬ 
ary new system uses 
two new 12” and 4” 
speakers with polystyrene 
cones and special cabinet 
design. 

Yet this speaker costs less 
than competitive single 
and multiple speaker sys¬ 
tems using much larger 
enclosures. Contact us for 
details of this revolution¬ 
ary development in stereo. 


THORENS MODEL T.D.121 


A newly perfected Swiss-made 
transcription turntable, providing 
unique high quality sound per¬ 
formance. Supplied for 33 1/3 
operation complete with a simple 
adjustment for any speed. £44/0/0 


SHURE CARTRIDGES 


Extraordinarily compliant stylus 
permits pressures as low as 1 
gram! . . . with flawless tracking, 
channel separation, fidelity. Choice 
of needle sizes. Special shield 
prevents hum pickup. £27/15/0. 


STEREO RECITAL 


Finest integrated stereo amplifier 
tuner available! Separate friction 
clutched bass and treble controls 
for each channel. Unique stereo 
blend control for exact separation. 
Twin 15-watt amplifiers. Specially 
pricedn^£135/0/<^^^ 


422-4 KENT ST., SYDNEY. PHONE BX6731—A MEMBER OF THE AE GROUP. 
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For Our Beginners 




mector 


Here is a simple test device which should appeal alike 
to the beginner, the serious amateur, and the pro¬ 
fessional serviceman. Simple and cheap to 
build, small enough to carry in the pocket, 
it provides a convenient source of 
signals from audio to the broad¬ 
cast band. Once you have used 
it you will wonder how you ever 
did without it. 

T HE idea behind this device is not 
new. In fact, we described a valve 
version as long ago as 1956 and, in its 


A? 



The completed injector 
illustrates the neat fin¬ 
ish which may be 
obtained by the use of 
a common torch case. 
Simplified construction 
puts this project well 
within the scope of a 
beginner. 


By Keith Woodward 


able from most radio distributors, are on for long periods the battery would not 
day, it represented about the best that used throughout, while many may be be seriously affected. The actual drain 
' ’ * '* * ’ of our prototype was 60 micro-amperes. 

As mentioned before, the ultimate aim 
with our signal injector is the saving of 


could be done with what was available, available from your own stock. 

Since then the development of the trans- Because of its small size the signal 
istor has changed the whole picture, so injector should be very handy for field 
that today we can produce a similar T + : 


servicemen. It may often save the mcon- time. Simple faults can be found in the 
device at a lower cost, having only a venience of lugging heavier test equip- time necessary to set up other test equip- 
fraction of the size and weight, and u} e JJt to jmd frorn^ the service van, espe- ment. However, this does not mean that 
completely self-contained. ™ ~ L 5 

However, the term signal injector may 
not mean much to our younger readers. 

Such an instrument may be described 
as a crude form of “signal generator.” It 
will work on all frequencies up to radio 
frequencies. Basically, it consists of a 


daily when called to such inaccessible 
places as tall flats. 

The design of the signal injector was 
intended to give compactness without 
causing difficulty for the home con- 
constructor. The complete unit is built 


signal generators, multimeters, etc., are 
no longer necessary. These are still 
required for other than straightforward 
simple faults. 

The signal injector works in just the 


in a small torch case. There are obvious £PP° s ^ te manner to the signal tracer. 


The normal procedure is to start inject¬ 
ing a signal in the audio section and then 


in h,™*, .TO, m,.n, that %2JggS E Si.'uS Si <Sy 

workshop. "“‘ A J “ 1 


In addition, the on-off switch is al 
ready provided, and is therefore one less 


The unit was designed to give a low 
voltage audio output of high harmonic 
content, the waveform being approxi- 


many frequencies, which are multiples 
of the original audio frequency, will ap¬ 
pear, simultaneously, at the output of 
the oscillator. 

Such a device therefore becomes an 

ideal source of signal with which to um-u iu un^mat uia^u^ r - • , , • . , , 

make preliminary tests of faulty equip- lens. When buying a torch be sure that tu? 

it does not use a glass lens, otherwise it ” "" * " 

will be necessary to fabricate a plastic 
holder for the probe. One battery only 


ment. While used in a similar manner 
to the “finger-on-the-grid” technique, it 
represents a substantial advance on this, 
as well as being applicable to transistor 
circuits. 

The unit described here should not re¬ 
quire much labour to duplicate, and will 


item to worry’about. Again, the probe matel Y, sawtooth The 002 mfd. output 

is easily fitted to the original plastic fP acl ‘ or ser Y es t0 ‘ s0 . late the genera or 
1 «« * - - from the equipment being tested and also 

helps give the desired waveform. This 
output capacitor means that the signal 
injector can be connected to points with 


is required for the circuit used, leaving voltag ® P re sent, and also allows the test- 

.1 •• • . . . Ar f rnnnof Ar cote \t/i f n ah f r/i n «• /\P 


the remaining space in the torch barrel 
for the oscillator components. 

This space is quite ample with careful 


pay for itself over and over again in construction. The battery should have 


time saved servicing radios and audio 
amplifiers. When the low cost of the 


a relatively long life, and we recommend 
using a leakproof type. An ordinary 


materials used is considered we feel sure bat:ery, lasting a long period, may tend 
that few people will hesitate to open the to be neglected and spill, causing corro 


petty cash tin and purchase the parts 
required. Standard components, avail¬ 


ing of transistor sets without fear of 
damage. 

OUTPUT FREQUENCY 

For the values given, the output fre¬ 
quency is approximately 500 cps. This 
may be changed to the individual taste 
by varying the value of the .002 mfd. 
capacitor (C3), larger values giving lower 
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sion. The current drain of this device - r ■ . - T T . .- , 

is so small that even were it to be left out P ut frequencies. Using just the single 

cell to power the generator we received 
harmonic signals up to and above one 
megacycle. Some readers' may ask how 
is it that these harmonics become audible 
in a radio. 

The tuned circuits to which the injec¬ 
tor is coupled will respond to those har¬ 
monics which fall within their bandpass. 
As the harmonics produced by the dis¬ 
torted waveform will themselves be 
modulated by the fundamental frequency, 
and its harmonics, the signal will be de¬ 
tected in the normal manner by the 
second detector. It is wise to try your 
own injector, when finished, on several 
radios and/or amplifiers to get used to 
the output which you may expect from a 
typical circuit. 

To facilitate construction we decided 
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A minimum of 
components are 
used in this circuit 
yet high efficiency 
of operation is 
still maintained. 
The only critical 
component in this 
circuit is Rl,3,900 
ohms. The value 
of capacitor C3 
may be varied, it 
desired, to alter 
the frequency of 
oscillation. 



























to use a small section of matrix board 
for a chassis. The matrix board, ap¬ 
proximately 1£ by i inch, had two lines 
of seven holes allowing the components 
to be mounted on both sides. This 
board should be made a snug fit to the 
torch barrel. Watch the length as it is 
also required to fit a battery contact 
and one cell in the case. 

So that the reader may turn out a 
replica of the original model we will 
refer to this matrix board, as shown in 
Figure 2, with the holes designated in 
rows and numbered. A short length of 
spaghetti sleeving was slipped on the 
wire leads of the two transistors and 
these were the first components to be 
mounted. Place the two transistors 
on the board with the emitters to the 
top of the board. The emitter wire of 
each transistor is then fed through the 
holes A3 and A5 respectively. Twist 
these two wires together and solder them 
behind hole A4. Next feed the collec¬ 
tor wire of Tr2 through the B6 hole, 
twist a loop and cut off the excess wire. 

«-PARTS LIST~~~~> 

*\ 1 Eveready Penlite Torch 2 

or similar. <! 

<! 1 Penlite cell. <! 

<! 2 2N1636 transistors. <> 

j! 1 3,900 ohm l-watt resistor. j! 

Jj 1 22,000 ohm 1-watt resistor. J[ 

11 1 470 ohm l-watt resistor. |J 

J; 1 2mfd 6VW electrolytic. I 

!; 2 .002 mfd tubular ceramic 
|| capacitor, minimum VW300. J| 

2 1 Crocodile clip. \\ 

t 1 3in length of l/8in brass rod. <\ 

4 1 small section of matrix board <! 
\\ Spaghetti, nuts, washers and 
]| hookup wire. 2 

The collector of Trl can now be simi¬ 
larly brought through the hole B3. The 
resistor R2 should be soldered between 
these two loops, that is, on the opposite 
side of the board to the two transistors. 
Next take capacitor C3 and feed one 
end through the same hole as the col¬ 
lector of Trl and solder it to this joint. 
A neat joint may then be made of the 
other end of C3 to the base wire of Tr2. 

Reversing the board once more, sol¬ 
der R1 to the junction of the two emit¬ 
ter wires. The free end of R1 should 
be passed through hole B1 to the front 
of the board. The positive end of Cl 
should be soldered to this free end but 
do not cut off the excess lead of Rl. 
Connect the free end (negative) of Cl 
to the base of Trl. A brass screw, l/8in 
diameter, cut approximately i inch in 
length can be made a tight fit in hole 
B7. The head of the screw should be 
on the transistor side of the matrix 
board and will eventually become the 
switch contact. 

The final resistor, R3, may now be 
mounted. First slip a section of spag¬ 
hetti over the resistor body and some of 
smaller diameter over the pigtails. One 
end is joined to the contact screw, the 
other being passed through hole B6 and 
soldered to the junction of R2 and the 
collector of Tr2. Take capacitor C2 
and on the reverse side of the board 
solder one pigtail to the junction of 
the two emitters. The other pigtail 
should be left free. The layout should 
match the illustrations in Figure 3. 
Checks should be made to determine 
that the assembly will slide into the 
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for the closest approach 
to the original sound 


To provide for all reasonable requirements a con¬ 
trol unit needs a certain minimum number of 
controls. It is essential, however, that their function 
and purpose are immediately obvious. 

Every control on the QUAD 22 fills a basic and 
essential purpose, and moreover its caption indi¬ 
cates exactly what it does. Send a postcard for 
the booklet describing this unit in detail. 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence Street, Sydney. 


29-1571 


For illustrated leaflets and 
prices, please post this 
coupon. 


I would like to obtain more information 
on Quad Equipment. 

NAME. 

ADDRESS. 

.STATE.Q9 
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NOMBREX 




Instrumentation 

Wide-range Transistorised 
C.R. BRIDGE — Model 62 
6 Ranges—I to 100 M. 

I pF to 100 F. 

if Visual null indicator. if Power Factor check. 
ic Electrolytic leakage test, if Battery operated. 

£16.15.0 

including battery. 

Plus Sales Tax. 

Wide-range Transistorised 
SIGNAL GENERATOR — Model 27 
Range 150 Kc/s to 350 Mc/s. 
if Accuracy better than 2 per cent. 
if Directly calibrated. 

if Battery operated. if Compact and light. 

£18.5.0 

with test lead and battery. 

Plus Sales Tax. 


Transistor Regulated 
POWER UNIT — Model 61 

Regulated Output 1-15 Volts. 

★ Indispensable for equipment tosting. 
if Automatic overload protection. 
ir Mains operated—negligible consumption. 
, if Eliminates expense of batteries. 

£13.10.0 
Plus Sale* Tax. 

Wide-range Transistorised 
AUDIO GENERATOR MODEL 63 
Range: 10-100,000 cycles in four multiplier 
ranges. 

if Directly calibrated scale .if Battery operated. 
if Accuracy: within 5 per cent on all ranges. 

•jlr Output: Max. I volt peak, sine or square 

WdV6 ’ £30.0.0 N*. 

Plus Sales Tax. 



8 Bromhem Place, Richmond, Vic. 
33 Bowen Street, Brisbane, 9 ! <L 
King’s Place, Perth, W.A. 

29 Gibbes Street, Chatswood. N.S.W. 








30 WATT 
12v. All Transistor 
P.A. AMPLIFIER 

No. 597 —consisting cabinet, chassis, 
front paned and hardware £5/4/. 
No, 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/. Postage 
597, 598 and 656, 10/ each. 

TR A N SI STO R CO I LS 
AND IF'S 

Part No. 

174 Single Tuned IF 455 Kc 14/2 , 

175 Single Tuned IF 455 Kc 14/2 

176 Double Tuned IF 455 Kc 16/2 

177 Double Tuned IF 455 Kc 16/2 

178 Double Tuned IF 445 Kc 16/2 

179 Transporta IF 15/10 

248 Osc. Coil 14/2 I 

249C Aerial Coil with rod £l 

252 RF Coil 14/2 j 

253 Car Aerial Coil 15/8 1 

221 Aer Coil Valve 15/8 

223 Osc. Coil Valve 14/2 

118 IF Var. Freq. 445 Kc 18/9 

I 19 Standard IF valve 445 Kc 16/2 
Sales tax included 


QMury 

coNsmcrm/ 
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RXJL complete DoJ! Yourself Kits 

9 First time in Australia • It's fun, it's guaran¬ 
teed to save £s ® Build any of these in one even¬ 
ing • Compactly designed, fully engineered 
® Comparable to the finest commercial sets 
9 Beautiful cabinet, high impact plastic 9 Every¬ 
thing included, even the smallest screw • Stan¬ 
dardisation — cabinet and pat :j interchangeable 
9 Minimum of tools required o New simple 
adjustment technique 9 No technical knowledge 
9 No expensive test equipment • Everything fits. 


r PERSONAL 

TRANSISTOR RADIO 

I Transistor, I Diode. 

No. 582—Do-It-YOURSELF Kit of Parts 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582, 593 I/. No C.O.D.s. 


Transistor 3 Complete Kit No. 644 £12 0 0 

Transporta 4. Complete Kit No. 646 __ __ £15 15 0 

Transporta 6. Complete Kit No. 650 _. £20 0 0 

Super RF Transporta 7. Complete Kit No, 640 £21 15 0 

Super RF Transporta 7. Basic Kit No. 641 £13 0 0 

Super 7 Portable-Car Radio. Complete Kit No. 

642 £23 0 0 

BASIC KIT CONSISTS OF: Necessary coils, I.F.'s, Printed 
Circuit, Cabinet, Dial, Knobs and hardware. 

Postage 7/6. Battery 10/ extra. 


All transistor 

CAR RADIO 

No. 655—Basic Kit, consists cabinet, 
dial. 6 coils, choke, hardware and 
printed circuit. £ 12/15/. 

No. 654. Complete Kit of parts, to 
smallest screw. £26/10/. 

Postage on • 654 and 655, 10/. 


ORDER BY MAIL 
CHEQUE, POSTAL NOTE 
OR MONEY ORDER DIRECT 
TO R.C.S. (add postage) 


651 FOREST ROAD, 
BEXLEY, N.S.W. 
LW3491 LW5385 
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torch barrel without catching on any 
components. 

At this stage it might also be wise 
to check the -wiring and then check 
the actual operation of the unit. To do 
this, temporarily wire it as follows. Two 
wires should be connected to the free 
end of R3, one to the negative battery 
terminal and the other to the chassis of 
an audio amplifier. The .002 capaci¬ 
tor C2 should be attached to the input 
of the amplifier. Finally, connect a wire 
to the junction of R1 and Cl from the 
positive terminal of the 1.5 volt bat¬ 
tery. 

Adjustment to the note of the oscil¬ 
lator or any other minor adjustments can 
now be made without difficulty. Should 
you elect to use transistors other than 
the 2N1636 there is one critical com¬ 
ponent in the circuit which may need 
alteration. This is Rl, 3,900 ohms, and 
may vary in value between 700 ohms 
and 47,000 ohms. This also applies, to 
a lesser degree, should the standard 
circuit not oscillate when wired correct¬ 
ly. It may only require a small adjust¬ 
ment to the value of Rl. 

BATTERY CONNECTIONS 

If all works satisfactorily the above 
temporary connections can be removed. 
The next step in the construction is to 
fabricate a positive terminal connection. 
In the proto-type we used another piece 
of matrix board. A matrix rivet was 
pressed into a hole in the board and 
a circle scribed on the board equal in 
diameter to a standard battery. The 
board was then cut and filed to this 
shape. The free end of Rl, left hanging 
before, is now passed through the rivet 
and soldered, leaving a smooth contact 
surface. 

Take the torch barrel and extract the 
spring from the bottom of the case. 
Now, with a fine file, smooth a small, 
section at the tip of the barrel end. A 
small drill, approximately l/8in, is care¬ 
fully fed through this section and all 
burs removed from around the hole. 
Next tin a spot on the spring, about the 
second coil from the bottom, and solder 
to it a 24 inch length of hook-up wire. 
This wire is passed down the barrel and 
through the hole at the bottom. A 
length of spaghetti is fed along the wire 
and through this hole to help protect the 
wire from any sharp edges remaining 
around the hole. 

PROBE AND ASSEMBLY 

A crocodile clip soldered to the free 
end of this wire completes the earth re¬ 
turn connection from the signal gener¬ 
ator. The spring at this stage should be 
firmly re-seated in its original location. 
The battery is now inserted with the 
negative pole to the spring. ’Carefully 
slide the circuit board into the barrel 
with the contact orientated in the posi¬ 
tion to fall under the switch contact. Try 
the switch. It may be necessary to 
build up the brass screw head with solder 
so that it is big enough to make positive 
contact with the switch, yet small 
enough so that it will not foul the torch 
barrel. 

When the switch is operating satis¬ 
factorily, remove the assembly frorn the 
barrel and insulate any connections 
which mav rub against the inside of the 
barrel. In our model we bound the 
whole assembly with plastic friction tape 
with enough turns to make it quite a 
tight fit in the barrel. This will stop the 
assembly rotating when the prod hous¬ 
ing is fitted. 

All that now remains is to fabricate 
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The placement 
and > wiring of 
Components on the 
matrix board may 
be clearly seen 
from these illus¬ 
trations ■. A step 
by step description 
of wiring and as¬ 
sembly is given 
in the text. If 
this description is 
followed closely 
no trouble should 
be encountered. 
It is wise to use a 
pair of pliers as a 
heat sink when 
soldering the leads 
of the transistors 
on the board. 


the probe. The bulb in the plastic 
housing is easily removed by gently pry¬ 
ing around the edge with a screwdriver. 
For the actual prod in our proto-type we 
used three inches of l/8in diameter brass 
rod. One end was fashioned into a 
point, and an easy way to do this is 
to spin it in a drill, preferably electric, 
and fashion the point with a file. 

The other end of the rod was slightly 
chamfered and a l/8in die used to run 
approximately one inch of thread on 
same. Fit a brass nut and washer on 
this end and push it through the plastic 
bulb cover. A solder lug with a short 
length of hook-up wire attached follows 
a washer down the inside portion of the 
prod and the whole assembly is locked 
in place with another brass nut. 

Finally the hook-up wire is cut to 
about 2 inches long and soldered to the 
free end of C2. So that the prod does 
not short out any components while 
testing on a chassis it is wise to cover 
all but the tip with a length of spag¬ 
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Fig. 2 


Identi ication of holes in matrix 
board used in wiring of signal 
injector. 

hetti. With a little juggling it may be 
possible to fit a banana socket to the 
plastic cover and make the probe a plug¬ 
in attachment. 

In the proto-type all resistors used 
were i watt type and the .002 mfd. 
capacitors were tubular types picked for 
minimum space requirement. If avail¬ 
able there is no reason why you should 
not use i of i watt resistors. 

A typical test run was made on the 
Playmaster 106 Tuner-Amplifier to re¬ 
solve the limitations of the injector. The 


signal was first injected into the pentode 
control grid, pin 8, of the 6GW8 output 
valve. The output achieved was ap¬ 
proximately 30 milliwatts. 

The next point of injection was the 
grid of the phase splitter, pin 1. The 
output level increased to approximately 
70 milliwatts. This indicated that the 
phase splitter was functioning as well as 
the other 6GW8 pentode section. Since 
a phase splitter of this type has less 
than unity gain the increase in output 
was due mainly to the second 6GW8 
pentode being included in the circuit by 
the phase splitter action. 

The next point of injection was pin 1 
of the 6WG8 audio voltage amplifier. 
From this point an output of several 
watts was obtained. Finally, in the 
audio section, the signal was applied to 
the grid (pin 2) of the 12AU7 pre-ampli¬ 
fier. From this point it should be pos¬ 
sible to obtain close to full output from 
the system. Naturally the volume con¬ 
trol will have to be advanced, and should 
be left fully advanced for test from this 
point on. 

The injector applied to the control 
grid (pin 1) of the 6BA6 IF amplifier 
valve gave an output of approximately 
50 milliwatts, indicating the correct 
functioning of the IF amplifier, IF trans¬ 
former, detector diode and associated 
components. Shifting the prod to the 
6AE8 mixer grid (pin 2), the output in¬ 
creased a considerable amount. Thus 
we proved that the mixer valve was am¬ 
plifying and that the first IF trans¬ 
former and other associated components 
would appear to be in good order. 

The final test made on this chassis 
was to apply the prod to the aerial ter¬ 
minal. The output from this point with 
the set tuned to the high frequency end 
was comparable to that devloped when 
the injector was connected to the con¬ 
trol grid of the 6BA6. Tuning the radio 
toward the low frequency end of the dial 
gave increasing output till at its extreme 
range the output was several times that 
at the high frequency end. This would 

(Continued on page 125.) 



The completed signal injector ready for insulation and fitting inside the 
torch barrel . The switch contact may be seen on the top left hand corner of 
the matrix board . Note the polarity of the battery and do not reverse this when 
fitting in the torch case , 
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One of the things which traps the beginner i n his effort to understand electronics, is what 
might be termed the "invisible component." This is a circuit or component characteristic 
which occurs more or less accidently, is usually undesirable, and does not normally appear on 
the circuit diagram. A typical example is "Internal Resistance," particularly as applied to bat¬ 
teries, and is the subject which one reader has put to us this month. 


I have heard reference 
to the internal resistance 
of a battery. What is 
meant by this term? Is 
it a real resistance or 
just some piece of mathe- 
mathical fiction? What 
effect does it have on the 
battery’s behaviour? 

Well, let’s get one thing straight right 
from the start. Internal resistance is 
very real, more’s the pity in most cases. 
To be sure, you can rip an old battery 
apart and you won’t find a built-in com¬ 
position resistor, complete with colour 
code, but the resistance is there just the 
same. 

What is more, the effect is not con¬ 
fined to batteries. Any “generator” — 
using the word in its broadest sense—or 
source of power will have some internal 
resistance or impedance. Typical ex¬ 
amples are conventional generators or 
alternators, transformers, complete 
power supplies as used to convert AC 
from the mains to DC for electronic 
gear, output valves or transistors in 
audio amplifiers, and so on. 

In general terms internal resistance is 
the sum total of all the factors which 
impede the movement of electrons 
through the generator. In the case of a 
battery it is due to such things as the 
vigour of the chemical reaction which 
actually generates the power—and which 
can be effected, for instance, by the tem¬ 
perature of the battery—the tendency of 
the battery to polarise, or form hydro¬ 
gen bubbles on the positive electrode, 
and the actual resistance of the electro¬ 
lyte, chemicals and electrodes from 
which the battery is made. 

TYPICAL LOSSES 

In the case of transformers and 
alternators the internal resistance — or 
impedance more correctly—is composed 
of both “copper losses” and “iron 
losses.” In a conventional radio power 
supply the transformer, the rectifier and 
the filter choke or chokes all contribute 
to the total. In the latter case this is 
usually quite high. 

Unfortunately, not all the factors 
contributing to internal resistance re¬ 
main constant, particularly in the case 
of batteries. Thus, while it is possible 
to nominate an approximate value based 
on the physical size and chemical com¬ 
position of a battery, this is likely to 
vary quite significantly according to the 
temperature, the age of the battery and 
the amount of use it has had, and even 
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the actual rate of discharge at a par¬ 
ticular time. 

The practical effect of internal resist¬ 
ance is to cause the voltage across the 
battery terminals to drop to some value 
lower than the nominal voltage, as soon 
as we commence to draw current from 
the battery. And, since there is no such 
thing as a battery with zero internal 
resistance, this effect will always be 
present, no matter how small the amount 
of current flowing. Whether the amount 
of the drop is significant, in practice, is 
another matter. 

A practical example may help to make 
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A simple circuit used to explain in¬ 
ternal resistance. The complete bat¬ 
tery consists of a mythical "perfect" 
battery in series with a resistor which 
represents the internal resistance. 

this clear. Consider the self-starter sys¬ 
tem an a motor car. The car battery is 
a source of electric power, connected to 
an electric motor which cranks the car 
engine via a suitable gear coupling. Such 
a system may generate, for a brief 
period, something close to one horse¬ 
power and will demand—and get—from 
the battery, current in the order of hun¬ 
dreds of amps. 

Now, if we can obtain this order of 
power from a six or 12 volt accumu¬ 
lator, what would happen if we tried to 
do the same thing with a similar voltage 
battery made from the appropriate 
number of dry cells—say, eight dry cells 
in series to make a 12-volt dry battery 
to replace a 12-volt accumulator? 

For most readers the answer will be 
a foregone conclusion. Such a battery, 
even if made from dry cells large 
enough to store sufficient energy for the 
job, simply would not crank a motor 
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car engine. But those same readers, who 
could predict the answer from practical 
experience, might be hard put to it to 
offer a satisfactory explanation as to why 
this is so. The most frequent explana¬ 
tion is a rather vague statement about 
“Not enough amps in the battery.” 

The correct explanation, of course, is 
that the accumulator has a very low in¬ 
ternal resistance, only a tiny fraction of 
that of the dry cell, which has a natur¬ 
ally high internal resistance. 

How this effects the battery’s beha¬ 
viour when connected to an external cir¬ 
cuit is best explained by the use of the 
classic diagram shown here. In this, the 
dotted box with the two external ter¬ 
minals represents the complete physical 
battery. This, in turn is assumed to be 
made up from the internal battery, 
shown in symbol form, connected in 
series with an internal resistor. (R int.) 


"PERFECT" BATTERY 

The internal battery is marked 6 volts, 
and is assumed to be a perfect device, 
i.e., it has no resistance and will deliver 
a constant 6 volts under any and every 
condition of operation. Such a battery is, 
of course, a myth in practice, but repre¬ 
sents a very useful concept when we 
need to analyse the behaviour of a prac¬ 
tical battery. 

Now let us suppose that, for a parti¬ 
cular batery, R int. was equal to 1 ohm. 
What kind of work can we expect such 
a battery to do? First, let us assume that 
we use it to operate some device which 
requires 6 volts applied and which will 
pass 100 mA. The exact nature of the 
device doesn’t matter, and we may 
simply regard it as a resistor. And, using 
Ohm’s law, it is easy to calculate that 
such a resistor would have a value of 60 
ohms. Together with R int. this makes 
a total circuit resistance of 61 ohms. 

Again using Ohm’s law, we may cal¬ 
culate that 6 volts (from the perfect 
battery) applied to 61 ohms will give a 
current flow of 98.3 mA, which is very 
close to the required 100 mA. We may 
also calculate that 98.3 mA flowing 
through 1 ohm (R int.) will develop a 
voltage of .0983. This is the voltage 
which is “lost” across the battery’s inter¬ 
nal resistance, leaving only 5.9 (approx.) 
to be applied to the external load. 

It is fairly obvious, from the above 
figures, that for a load of this kind the 
internal resistance of the battery is of 
little consequence, since the losses creat¬ 
ed by it are negligible. In fact, this point 
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was really obvious a good deal earlier, 
when we were able to compare the inter¬ 
nal and load resistances, and observe 
that the internal resistance was quite 
small relative to the load. 

However, let us take a look at what 
happens if we reduce the load resistance. 
Suppose we make it one-tenth of its ori¬ 
ginal value (six ohms) and, therefore, 
with the same voltage applied, capable 
of passing 10 times as much current. (1 
amp.) 

The total resistance in the circuit is 
now 7 ohms, 6 external and 1 internal. 
Six volts applied to 7 ohms gives us a 
current flow of .86 amp (approx.), which 
is significantly lower than our anticipated 
1 amp. Also we can calculate that there 
is .86 volt “lost” across the internal re¬ 
sistance and only 5.14 volts applied to 
the load. 

The above order of loss, while signi¬ 
ficant, is not necessarily serious, and 
many practical circuits would work un¬ 
der conditions such as this. Once again, 
this general condition could have been 
predicted fairly accurately by simply 
comparing the ratio of internal to exter¬ 
nal resistance. 

However, let us go one step further. 
Let us reduce the load resistance by the 
same factor again, one-tenth, making it 
.6 ohm. Under these conditions we 
would expect the application of the 6- 
volt battery to cause a current flow of 
10 amps. But let us see what really hap¬ 
pens. 

SERIOUS LOSSES 

The total resistance in the circuit is 
now 1.6 ohms and, with six volts ap¬ 
plied, the current flow will be only 3.75 
amps—a long way from the 10 amps we 
anticipated. The voltage across the in¬ 
ternal resistance will be 3.75, while that 
across the load will be only 2.25. And, 
if we liked to convert these figures to 
watts, we would find that more power 
was wasted by the internal resistance 
than was usefully employed by the load. 
(Again this general state of affairs could 
have been predicted from the fact that 
the internal resistance was higher than 
the external resistance.) 

Fairly obviously, we have reached a 
point where the use of such a battery 
is hardly a practical proposition. The 
device we are trying to operate would 
not function correctly, the system would 
be inefficient and. most probably, bat¬ 
tery life would be relatively poor. 

However, there is one final set of con¬ 
ditions we should consider: those which 
apply when the external resistance (load) 
is exactly equal to the internal resistance. 
In these circumstances, regardless of the 
actual values, exactly half the nominal 
voltage of the battery will appear across 
the internal resistance and half across 
the load. Since the same current flows 
through both, the power dissipated by 
both resistors will be equal. 

More important is the fact that this 
is the one condition that will allow the 
battery to generate the maximum 
amount of power in the external load. 
In fact, this is a fundamental rule 
applying to any generator-load com¬ 
bination: that maximum power gener¬ 
ation will occur when the load resis¬ 
tance exactly equals the generator re¬ 
sistance. 

Nevertheless, this is not always the 
most desirable condition, since it is rela¬ 
tively inefficient. The system has to gen¬ 
erate twice the power that is actually 
used, half being wasted in the generator. 
It is much more usual to keep the gen¬ 


erator resistance low relative to the load, 
so that waste power is kept to a mini¬ 
mum. 

As some readers may realise, this re¬ 
lationship is one of the factors govern¬ 
ing the matching of loudspeakers to 
power output stages. However, in this 
case there are other factors to be con¬ 
sidered, particularly distortion, so that 
the final figure is a compromise designed 
to give maximum power with least dis¬ 
tortion. 

Finally, how do we measure the inter¬ 
nal resistance of, say, a battery? 

This is relatively simple. First we 
measure the open circuit voltage of the 
battery, using a meter which has such 
a high resistance that, compared with the 
likely internal resistance of the battery, 
it may be regarded as a virtual open 
circuit. 

Then we connect a known value of 
resistance across the battery terminals, 
and measure both the current flow and 
the new battery voltage. The new volt¬ 
age is subtracted from the open circuit 
voltage, and the difference divided by 
the current flow. (This is just another 
application of Ohm’s law,) The answer 
is the internal resistance in ohms. 

However, it must be appreciated that 
the figure so obtained, while useful as 
a guide, is not the only possible value. 
Another test* made with a different value 


of resistance, may yield a significantly 
different answer, due to the different or¬ 
der of current flow and the effect this 
may have on the battery’s behaviour. 
Nevertheless, such tests are useful for 
determining the general order of inter¬ 
nal resistance in a particular type of 
battery, and which is a valuable guide as 
to the type of application for which the 
battery is best suited. 


ALWAYS RELY ON R.D.S. 

SPECIALS FOR FEBRUARY 

R H200 20,000 ohm per volt meter, 
£.5/12/6 complete with sales-tax. 
A.W.A. Miniature 2-gang Conds, 
at 7/6 each. 

Parcel of Pots and Resistors, for 
servicemen, 5/ per pkt. 

VALVE AND CIRCUIT TESTER. 

S Tests all modern valves,' £21/2/6. 

TRC 101 TRANSISTOR 
CHECKER, £15/12/9. 

A complete mail order service for the 
Countryman. Call, write or phone to: 

The independent* wholesaler 

RADIO DESPATCH SERVICE 

Radio and Electrical Distributors 
869 GEORGE STREET, SYDNEY. 
Phone MA 1876. Open Saturday Morn. 


Be Paid What You 
are REALLY WORTH! 


£ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly —a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 

Writing for Radio & TV 

Intarior Dacorating 

Etiquatta & Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life —Landscape 
Caricature & Cartoons 
Oil I, Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managom’t 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, SteefSquare 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diasel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
* Inst. Cost Accountants 
Inst. Sales & Marketing. 
Matric. or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advort'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 526 SCHOOLS, 

SYDNEY: 400 Pacific H'way Crow's Nest. Tele.: 43.2121 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 
'Please send Free Book on . 


NAME (Mr, Mrs, Miss)..AGE . 

ADDRESS ._.. 

...STATE ..Dept. 526 


l: 


OCCUPATION ......PHONE. 
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Make the MOST of A&R Inbuilt Dependability! 



PLAYMASTER 101 


R. TV & H, August 62. 

POWER TRANSFORMER 

PT 2066 

OUTPUT TRANSFORMERS 
OT 2628 UL 


Everywhere 


At A & R Stockists 


DYNAMIC 
CAR DIO ID 

CERAMIC 

CRYSTAL 


Zephyr Products 24 microphone series 
provides a versatile range of four 
types. 


Dynamic Omni-Directional 
Cardioid Dynamic 
Crystal 

Ceramic 


9 On/Off Switch. 

9 Hand or Stand Use, 

9 Quick Release Swivel (90°). 

9 Positive Cable Clamp. 

9 Durable P.V.C. Cable (12 Feet), 

9 Robust Construction. 

9 Baked Enamel Finish (Grey). 

9 Dimensions 6" Long. I 5/l6 M Major Diameter- 


Each microphone has a 
specifically designed purpose 
and is housed in a lightweight, 

well-finished case. 


Phone 89 0238. 


A&R TRANSFORMERS PTY. LTD 


46 Lexton Rd 


TYPE 24 SERIES 



9 Low Cost 

EPHYR PRODUCTS PTY. LTD. 

A 
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A TRANSISTOR PROBLEM 

Given a transistor, a load resistor and a supply voltage, can you work 
out a suitable operating point, find the value of base resistor for simple 
biasing, and state the voltage gain and maximum output voltage? Just 
from the curves? If you should or would like to be able to, and either 
can't, or find it a bit tough, this short article will be of assistance. 

By Jamieson Rowe 


T HE question which follows would 
be typical of that which many 
technical college students encounter in 
their electronics tutorial problems and 
exams. Whether you are a student or 
not, however, you may find the answer 
of interest. It may clear up some of the 
difficulties which seem to confront the 
valve-orientated when they start delving 
into transistor theory. 

QUESTION: The transistor shown in 
the accompanying circuit has charac¬ 
teristics shown by the curves of Figure 
I. Using the collector current—collector 
voltage characteristic with a load line, 
select a suitable quiescent operating 
point and determine Rb. Also find the 
voltage gain, Vi/Vo, and the maximum 
peak-to-peak output voltage capable of 
being delivered. (Assume that the input 
signal is sinusoidal in waveform, and 
that the capacitor C has negligible 
reactance at the operating frequency.) 

ANSWER: The first step is to draw 
the loadline which corresponds to the 
given load resistor of 3.3K, on the “out¬ 
put” section of the transistor charac¬ 
teristics. This is the section showing the 
relationship between collector voltage 
Vce and collector current Ic for various 
values of base current. 

Now the load line, as with valve 
circuits, is used to represent the way in 
which the supply voltage of the circuit, 
AS SEEN BY THE TRANSISTOR, 
varies with collector current. The more 
current the transistor tries to draw, the 
more voltage will be dropped in the 
load resistor, and the less will be the 
voltage available for the transistor . . . 
and so on. 

The load line corresponding to a 
normal load resistor is a straight line. 
Thus once we know any two points on 
the iine, we can draw it in. And, as 
it happens, there are two points which 
we can find quite easily. 

The first one is where the load line 
cuts the horizontal or collector voltage 
axis. This axis corresponds to zero col¬ 
lector current, so the point where the 
load line cuts it is simply the voltage 
available to the transistor when it draws 
no current. 

This will be the whole of the supply 
voltage—in this case, 10 volts. This point 
on the loadline is known as the “open- 
circuit voltage,” as it would be the 
voltage available if the transistor were 
removed from the circuit. 

The other point which can be easily 
found is that which corresponds to the 
situation where the transistor voltage 
has fallen to zero—in other words, the 
transistor is effectively a short circuit. 
Under this condition, the whole of the 
supply voltage will be across the resistor, 
and the current drawn will be found 
by a simple use of Ohm’s law—supply 
voltage divided by load resistance. 

In this case, the current will be 10 
volts divided by 3.3K, or 3 (approx.) 
milliamps. Thus the second point on 


our loadline, the “short-circuit current” 
point, will be at the 3 milliamp point 
on the vertical Ic axis. We can now 
draw in our loadline through the two 
points, as shown on the graph. 

The next step is to fix upon a suitable 
operating point. The curves for various 
base currents are fairly evenly spaced— 
or, if you like to look at the transfer 
characteristic (lb vs. Ic). it is a straight 
line. This is true only for collector 



voltages above the “knee” .point, how¬ 
ever, and for negative base currents. 

Thus, the only restrictions as to the 
amount of the loadline we can use in 
our amplifier are that we do not let Vce 
fall below the knee voltage, and that 
we stay above the “lb equals 0” line 
of the Vce-Ic curves. These restrictions 
are similar to those which apply to 
valves, for there one must not normally 
let the grid go positive, nor let the 
plate voltage fall below a certain figure 
if distortion is to be avoided. To carry 
the analogy further, pentode valves even 
have a “knee” in their characteristic 
which corresponds to that of the tran¬ 
sistor in many respects. 

With the curves provided for the 
transistor in the problem, these restric¬ 
tions will leave us with all the loadline 
between about 9 and 1 volts for Vce— 
which also corresponds to the collector 
currents between about 0.25 and 2.6 
milliamps. 

With our useful portion of the load- 
line defined, we can now select the 
operating point. Due to the high line¬ 
arity of the transfer curve, this is simply 
a matter of finding the centre of the 
operating section—in this case, it corre¬ 
sponds to a Vce of 5 volts and an Ic 
of 1.5 milliamps. 

By reference to the output charac¬ 
teristics we find the base current which 
will produce this collector current. 
Strictly, we could find this from the 
transfer curve as well, but in this case 
the manufacturer has only provided one 
curve—that for a Vce of 4.5 volts. He 
would have to give a whole .family of 
lines radiating from the zero point and 


"TRANSFER" 



FEEDBACK" 


Radio, Television & Hobbies, February, 1964 


59 





































VOLTAGE DOUBLING TRANSFORMERS 


’’Voltages are for 2 x 100 M.F.D. capacitators using 2 silicone diodes 

* PTY. 

I LTD. 

400261 

Grenfell Street 


331 HIGH ST. f CHATSW00D, NSW. 

lolls & Co., 22 Elizabeth St. East ADELAIDE: Wm. T. Matthew, 95 
i XU4252 8 7021 

y & Co. Pty. Ltd., Waterloo St. PERTH : Athol M. Hill, Durham House, 842 Hay 
. 2 1757 21 7861 

Send coupon now (or phone 40-0261) for 25-page Ferguson * 
Catalogue! Contains information on Power, Output, Iran- 
sistor, Choke Applications and complete Kitset guides. 


MELBOURNE 


Please send a Ferguson Catalogue io: 

NAME . 

ADDRESS .. 


Radio , Television & Hobbies, February, 7 964 


TYPE NO. 

PRIMARY 

YOLTS 

AC H.T. 

DC OUTPUT* 

L.T. 

SECONDARIES 

VOLTS 

VOLTS 

mA 

PVD100 

250 
TAP 240 
" 230 

120 

TAP no 
" 100 

310 

OR 285 
" 260 

80 

6.3V-3A C.T. 

PVD101 

250 
TAP 240 
" 230 

145 

TAP 135 
" 125 

380 

OR 355 
" 330 

80 

6.3V-4A C.T. 

PVD102 

250 
TAP 240 
" 230 

120 

TAP no 
" 100 

310 

OR 285 
" 260 

100 

6.3V-4A C.T. 

PVD103 

250 
TAP 240 
" 230 

150 

TAP 140 
" 130 

380 

OR 355 
" 330 

100 

6.3V-5A C.T. 

PVD104 

250 
TAP 240 
" 230 

120 

TAP no 
" 100 

310 

OR 285 
" 260 

125 

| 

6.3V-3A C.T. 
6-3V-3A 

PVD105 

250 
TAP 240 
" 230 

TAP 146 
" 136 

126 

380 

OR 355 
" 330 

125 

6.3V-3A CT. 
6.3V-3A 

PVD106 

250 
TAP 240 
" 230 

172 

TAP 162 

" 152 

450 

OR 425 
" 400 

125 

6.3V-3A C.T. 
6.3V-3A 

PVD111 

250 
TAP 240 
" 230 

124 

TAP 114 
" 104 

310 

OR 285 
" 260 

150 

6.3V-3A C.T. 
6.3V-3A C.T. 

PVD107 

250 
TAP 240 
" 230 

146 

TAP 136 
" 126 

380 

OR 335 
" 330 

150 

6.3V-3A C.T. 
6.3V-3A 

PVD108 

250 
TAP 240 
" 230 

173 

TAP 163 
" 153 

450 

OR 425 
" 400 

150 

6.3V-3A C.T. 
6.3V-3A 

PVD109 

250 
TAP 240 
" 230 

146 

TAP 136 
" 126 

380 

OR 355 
" 330 

180 

6.3V-3A C.T. 
6.3V-4A 

PVD110 

250 
TAP 240 
" 230 

193 

TAP 183 
" 173 

500 

OR 475 
" 450 

200 

6.3V-3A C.T. 
6.3V-4A. 



































































































corresponding to various values of Vce 
to enable us to use the transfer curve 
accurately. 

In practice, however, as the manu¬ 
facturer realises that the other curves 
give the same information, he does not 
bother to give all the lines. He simply 
provides a single curve to show that the 
transistor is linear, and assumes that the 
user will use the output characteristic 
to find the base current required at a 
given point. 

In this case the base current proves 
to be about 25 microamps. 

By reference to the “feedback” section 
of the transistor characteristics (Vce vs. 
Vbe) below the output characteristics we 
can now find out the base-emitter voltage 
which corresponds to a base current of 
25 microamps under these conditions. 

We could also find this from the 
“input” curves (Vbe vs, lb), but in this 
case we would not be able to find the 
figure exactly because we are only given 
curves for Vce values of 0 and 4.5 volts. 
We would again need a family of curves 
to do the job properly. 

BIAS VOLTAGE 

From the “feedback” curves, then, we 
find that at 5 volts of Vce a base current 
of 25 microamps produces a Vbe of 
about 130 millivolts (0.13 volts). 

In many problems this figure is re¬ 
garded as too small to worry about when 
compared with the supply voltage, and 
it is not even calculated. However, in 
an exam one would probably be expected 
to take it into account, so we will do so. 

We can now find the required value 
of the base resistor Rb, for we know 
the current drawn (25 microamps), and 
the voltage difference across it (10 volts 
minus 0.13 volts, or if we were not 
being exact, just 10 volts). By Ohm’s 
law, then, Rb must be equal to 9.87 
divided by 25, in megohms—or 39.5K. 

We have now placed the transistor at 
a suitable operating point. The next step 
is to determine from the curves the 
voltage gain of the stage and the maxi¬ 
mum peak-to-peak voltage which it will 
be able to deliver. 

We can actually answer the second 
question straight away, for we know 
that we can only swing up and down 
the loadline between Vce values of 1 
and 9 volts. The maximum peak-to-peak 
output voltage which the stage will deli¬ 
ver is thus 9 minus 1 or 8 volts. This 
will correspond to an RMS output volt¬ 
age of (8 divided by twice 1.414), or 
about 2.83 volts. 

VOLTAGE GAIN 

To answer the other question, we can 
determine the change in Vbe required 
to produce any particular change in Vce. 
For convenience, we can imagine a peak- 
to-peak input voltage which will swing 
the output voltage through the full 8 
volts. 

At the point where Vce is 9 volts, 
reference to the “feedback” curve below 
which corresponds to the condition of 
zero lb shows that Vbe will be about 
0.067 volts. At the other extreme, where 
Vce is only 1 volt, the “feedback” 
curves suggest that to produce the 
required base current of about 55 micro¬ 
amps a Vbe of approximately 0.165 volts 
will have to be applied. 

Our input voltage will be superimposed 
upon the steady value of Vbe, and we 
can therefore show it as swinging Vbe 


up and down. To swing the output 
voltage through the full 8 volts, then, 
the input voltage must swing Vbe 
through a change of (0.165 minus 0.067), 
or 0.098 volts. 

Our voltage gain is thus 8 divided 
by 0.098, or 82 times. We must put a 
negative sign in front of this figure, 
because as the curves show the output 
voltage decreases when the input voltage 
increases (both are negative, but the two 
negative signs cancel). This will produce 
a polarity reversal of our AC signals, 
similar to that which occurs with valve 
amplifiers. 


We have now answered the complete 
question. To summarise our results, we 
have found that Rb should be 39.5K, 
that the transistor will draw some 1.5 
milliamps of quiescent or “rest” collector 
current, that the voltage gain will be 
82 times, and the maximum peak-to- 
peak output voltage is 8 volts. 

If we had been required to state the 
voltage gain in decibels, we could have 
found it by finding the log of 82, and 
multiplying it by 20. This would give 
(1.914 times 20), or near enough to 
38dB. 



® Hi-Fi Reproduction 

demands dust-free records 


THE MEDDING 


REXON DUST-EXTRACTOR 

cleans records automatically — 1 
while playing I 

The automatic dry-cleaning of records during playing intro¬ 
duces a notable advance in the search for perfect fidelity. 


The light-weight arm of the Rexon 
Dust-Extractor is placed on the 
moving record with the dust 
extracting pad ahead of the stylus. 
Complete freedom from dust, right 
to the groove bottom, restores the 
record's purity and considerably 
lengthens the life of both record 
and stylus. 

Rexon's simple principle is to 
create an electro-static charge 
greater than that of the record. 
Each groove is "swept" 200 times 
to ensure complete freedom from 
dust. 

Installation of Rexon on any turn¬ 
table, including small portables. 


is extremely simple. It is sup¬ 
plied with three bases — rubber 
suction, adhesive for attaching to 
the turntable corner, or a heavy 
base for standing adjacent to the 
turntable of very small record 
players. 

Rexon is so effective that an 
overseas authority has said . . 
gramophone makers should equip 
their turntables'with this plain and 
effective device." 

The price including 2 spare pads 
... a modest 46/6d,! 

Ask at your record shop to see 
the Rexon in action, or contact the 
Australian distributors: 


[Consolidated [Electronics pty. ltd. 

505 Lygon St., East Brunswick. Phone 36-3711 


United Radio Distributors Pty. Ltd., 175 Phillip St., Sydney. 28-3718 
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ELECTRONIC DEVELOPMENTS 


KITSETS 


AUSTRALIA'S LARGEST VARIETY IN KITS OF 
TOP QUALITY COMPONENTS AT LOWEST COST 


CONTROL UNITS 

1. Playmaster No. 8 

2. Playmaster No. 9 

3. Playmaster No. 10 

4. Transistor Low Noise 
(Monaural) 

5. Transistor Low Noise 
(stereo) 

6. 4 Channel Audio 
Mixer 

CONVERTERS 

7. S/W 1 (Batt or A.C.) 

8. S/W 2 (Batt. or A.C.) 

9. ALL WAVE 2 (A.C.) 

10. Transistor 2 band 

11. 50 Mc/s. 

12. 144 Mc/s 

13. 50-144 Mc/s x’tal 
Locked. 

14. D.D.-D.C. 40 watt 

15. D.C.-D.C. 60 watt 

16. D.C.-A.C. 40 watt 

GUITAR AMPLIFIERS 

17. Golden Series 12W 

18. Golden Series 20W 

19. Standard Series 12W 

20. Standard Series 25W 

21. Standard Series 35W 

22. Standard Series 50W 

HI-FI AMPLIFIERS 
(MONAURAL) 

23. HI-FI 3 

24. Mullard 3-3 

25. Mullard 5-10 

26. Mullard 5-20 


HI-FI AMPLIFIERS 
(STEREO) 

27. Mullard 2-2 

28. Mullard 3-3 

29. Mullard 10-10 

30. Playmaster Unit 1 

31. Playmaster Unit 2 

32. Playmaster Unit 3 

33. Playmaster Unit 4 

34. Playmaster 101 

35. Playmaster 102 

36. Playmaster 103 

37. Playmaster 105 

38. Playmaster Twin 10 

39. Playmaster Twin 17 

40. Minniwatt Twin 10 

P.A. AMPLIFIERS 

41. Standard 12W 

42. Standard 25W 

43. Standard 35W 

44. Standard 100W 

45. Transistor 10W 

46. Transistor 30W 

TRANSISTOR 
AMPLIFIERS (stereo) 

47. Transistor 1W 

48. Transistor 2W 

49. Transistor 5W 

50. Transistor 10W 

TAPE AMPLIFIERS 

51. R.TV & H No. 3 

52. R.TV & H. No. 4 

53. R.TV & H. Stereo 

PREAMPLIFIERS 

54. Transistor Mono 

55. Transistor Stereo 

RECEIVERS 

56. D’xers 1 (Batt or A-C) 


57. D'xers 2 (Batt or A-C) 

58. D’xers 3 (Batt or A-C) 

59. S/W 3-Band (A-C) 

60. Little General 1961 

61. Interstate 5 

62. Dual Wave 5 

63. Dual Wave 6 

64. 1962 Stereogram 

65. Fremodyne 4 

66. Transistor 1 

67. Transistor 2 

68. Transistor 3 

69. Transistor 4 

70. Transistor 6 

71. Transistor 7 

72. Transistor 8 

73. Transistor (3-Band) 8 

TUNERS 

74. Playmaster No. 3 

75. Playmaster Program 
source. 

76. Transistor High Gain 

77. Transistor Med. Gain 

78. Mullard Wide Band 

79. Philips Wide Band 

INSTRUMENTS 

80. R.TV & H. 3” Cro. 

81. R.TV & H. 5” Cro. 

82. R.TV & H. R/C Bridge 

83. R.TV & H. Electronic 
Stethoscope 

84. R.TV & H. Swp. Gen. 

85. R.TV & H. Patt. Gen. 

86. R.TV & H. 6V & 12V 
Tachometer 

87. R.TV &H. G.D.O. 
Adapt. 


INSTRUMENTS cont. 

88. R.TV & H. Valve and 
Transistor Tester 

89. Transistor Wave 
Meter. 

90. Standard Audio 
Oscillator 

91. 1962 Wide Range 
Audio Oscillator 

92. Transistor Signal 
Tracer 

93. Transistor Pattern 
Generator 

94. V.T.V.M. 

95. Millivoltmeter 

96. Distortion, Noise 
& Millivoltmeter 

MISCELLANEOUS KITS 

97. Light Beam Relay 

98. Flasher Unit 

99. Regulated 9-Volt 
Supply 

100. Universal Battery 
Charger 

101. Intercom Unit 

102. Stereo Phone Amp. 

103. Stereo Phone 
Adaptor 

104. Porta-Player 

105. Porta-Gram 

106. Transporta Gram. 7 

107. Diode Noise 
Generator 

108. Decade Boxes 

109. Wide Band (Cro.) 
Preamplifier 

110. Remote VFO 


IF YOU CANNOT SEE YOUR PROJECT LISTED WRITE FOR A QUOTE, WE HAVE MANY 
OTHER UNITS AVAILABLE OR IN DEVELOPMENT 

Popular Kits — Lowest Prices 


'GOLDEN SERIES' 1 
20 WAT! GUITAR 
AMPLIFIER 
(with Vibrato) 


MULLARD 3-3 
STEREO 
AMPLIFIER 


MULLARD 10-10 
STEREO 
AMPLIFIER 


50 & 144 MC 
CONVERTER 
KITS 


1963 FSISTOR 
PATTERN GEN. 
only £6/17/6 


NEW RELEASE 

VHF TRANSDIPPER' 


HI-FI 3 
MONAURAL 
AMPLIFIER 


A transistorised G.D.O. that tunes from 2MC/S to 250MC/S. Extremely sen¬ 
sitive and stable. (Write for details of this kit. Very reasonably priced.) 




ILiCTRONIC PIWlL©PMiH¥S 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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ELECTRONIC DEVELOPMENTS 


METERS 


METERS 


All types... all sizes... all ratings .., BUT with a single 
common lacier - TOP QUALITY AND LOW COST 

CHECK THE VALUE FOR BARGAIN B UYING—(all Meters meet BSI standard) 

Movement * Price 

V.U. Meter_82/6 

50 Microampere_96/- 

100 Microampere_78/6 

500 Microampere_61/6 

50-0-50 Microampere __ 78/6 
100-0-100 Microampere 70/- 
0-1 Milliampere to 

0-500 Milliampere_57/6 

V.U. Meter_98/6 


Meter Size 

Movement 

* Price 

Meter Sixe 

if * 

If" 

50 Microampere 

47/6 

31" x 3" 


it 

100 Microampere 

44/6 

4f" x 4T 

it 

a 

500 Microampere 

. 34/- 

ii n 

at 

a 

50-0-50 Microampere 

. 42/6 

a n 

a 

it 

100-0-100 Milliampere -- 

39/6 

n a 

a 

a 

0-1 Milliampere to 


a a 



0-500 Milliampere 

32/6 


n 

tt 

V.U. Meter 

52/6 

a a 

a 

a 

"S" Meter 

47/6 

HORIZONT 

31" x 

3" 

50 Microampere - _ 

. 86/- 

SCALE 31" 

// 

II 

100 Microampere _ 

70/- 


a 

it 

500 Microampere 

55/- 


a 

n 

50-0-50 Microampere_ 

70/- 


a 

a 

100-0-100 Microampere 

62/- 


a 

a 

0-1 Milliampere to 0-500 

47/6 



[ 1 " 

0-50 Microampere_78/6 

0-100 Microampere_69/6 

0-500 Microampere_63/- 

0-1 Milliampere to 

0-500 Milliampere _ 55/- 

Stereo Balance_57/6 

•PLUS 12% S/TAX 

Many other types including ammeters, Yoltme ters, battery and tune meters, round, square, 
rectangular and horizontal reading. Write tor further particulars. 

NEW RELEAS | K |f ~ ' 

Fully Transistorised (8) Audio Signal Generator. Covers 10 els—100 Kcls only £26'12'6 
—Output IV RMS. Constant Impedance (600 n ) Sine-Wave. Square Wave 
Output 10 cls-100 Kcl$, Frequency Indication by Meter (dt2%). 


WRITE FOR FURTHER 
PARTICULARS 


TRANSISTOR CONVERTER 


PlAYMASTER 103 

SHORT WAVE 2 BAND 


GUITAR AMPLIFIER 

COVERS 2 TO 20 MC/S 


WITH REVERB & VIBRATO 

Write for particulars 


Write for particulars 


PLAYMASTER 106 

STEREO AMPLIFIER-TUNER UNIT. THIS KIT INCLUDES ALL PARTS AS SPECIFIED IN R. TV & H., DEC., 
1963, FEATURE ARTICLE & ALL TOP QUALITY. £48'12'6 NETT 


BOX-CHASSIS & PANEL, £4/5/- 


ENGRAVED PANEL.55/- 

ETCHED PANEL. . . . . 45/- 


WE STOCK METALWORK 

ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


AND PANELS FOR RADIO, 

RECORDING TAPE 
VALVES 
TRANSISTORS 
PICTURE TUBES 
TRANSFORMERS 
CHOKES 
TV AERIALS 


TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 

TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


TV COMPONENTS 
CONDENSERS 
RESISTORS 
RECORD PLAYERS 
RECORD CHANGERS 
TRANSCRIPTION 
UNITS 
METERS 


Phone 63-3596 
63-5973 


232 FLINDERS LANE 


Phone 63-3596 


MELBOURNE .... VICTORIA 63-5973 
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Operating from the power mains — The 


You don't have to know very much about electronics to 
build this simple but efficient mains-powered record play¬ 
er. Nor will you have to dig very deeply in your purse, if 
you watch the "clearance" advertisements and/or tackle 
a bit of home carpentry. This is a logical follow-on from 
last month's article describing a portable battery player. 


By John Davidson 


The mains-powered version of the 
"Handyman" player differs from the 
battery version in the use of an A-C 
playing deck , a power supply in lieu 
of the batteries , a different speaker 
and minor circuit changes. 

A S we explained in the last issue, 
the basic idea for these very simple 
record players occurred to us when we 
first saw a miniature transistor amplifier, 
fully assembled and encapsulated, being 
sold through trade houses. 

Under the trade name “Mity-Amp,” 
it comes to hand as an inscrutable 
block of black epoxy resin, measuring 
some 2 x 3t x 7/8 inches, with five 
coloured leads protruding from one end. 

The accompanying diagrams suggest 
that, if appropriate connections are made 
to a pickup and volume control, to a 
suitable loudspeaker and to a source of 
power, you can start right in to play 
records. 

Perhaps it isn’t quite as easy as that, 
in practice, because it involves making 
a logical choice of pickup, turntable, 
speaker and power supply, buying them 
and assembling them into an appropriate 
cabinet. If the wrong components are 
selected or if the cabinet work isn’t 
done well, the end result won’t be much 
of an acquisition. 

However, with the guidance given in 
our last article, the whole project is 
well within the scope of a handyman 


and, in fact, we called our suggested 
design the “Handyman” player. 

q It involved purchasing a battery- 
powered record playing deck, some of 
which are currently available very cheap¬ 
ly at clearance prices. 

q It involved buying a couple of 
potentiometers and a “Mity-Amp” unit, 
and mounting them on a scrap of 
aluminium. 

© It involved building a portable 
carrying case to dimensions given in 
the article. 

Since none of these tasks are particu¬ 
larly time consuming, it is likely that 
quite a few of these “Handyman” 
battery players are currently in opera¬ 
tion. 

, But consideration of a portable battery 
player leads naturally to the thought 
that not everyone is given to playing 
records on the beach or under the trees 
at a picnic. Plenty of people are un¬ 
likely to want to play records anywhere 
but in a home and therefore within 
reach of a power point. 

In such a case, there is a good deal 
to be said for having a mains-powered 
player unit, instead. 

« Mains-powered motors are general¬ 
ly more robust than their battery- 
powered counterparts. 

© The cost and problems of battery 
replacement are eliminated. 

0 With more supply power available, 


PARTS LIST 




1 "Mity-Amp" amplifier. 

1 Speaker, 15 ohms voice coil. 

1 Mains powered record player. 

1 Filament type power transformer 
6.3V 1A, 6.3V, 1A (or 12.6V 1A). 

1 Power transistor type 2N250, 
2N301 or OC26. 

1 Power diode type 1N2858 or 
similar. 

1 2000 mfd 18VW electrolytic 
capacitor. 

1 1000 mfd 18VW electrolytic 
capacitor. 

1 25 mfd 25VW electrolytic 
capacitor. 

1 .022 mfd capacitor. 

1 470-ohm 1-watt, resistor. 

1 1500-ohm 1-watt resistor. 

1 180K 1-watt resistor. 


1 100K log. potentiometer. 

1 500K log. potentiometer. 

1 4-terminal screw type connector 
strip. 

2 Miniature tagstrips 7-tag. 

1 Miniature tagstrip 2-tag. 

1 2-pin polarised plug and socket. 
Mica insulator and bushes for tran¬ 
sistor. Power plug and cord, hookup 
wire, nuts, bolts and wood screws. 
Aluminium 8in by 3in for power 
supply. Aluminium 5in by 4in with 
lin flange for amplifier. 

Brackets to clamp amplifier and 
power cord. 

Expanded aluminium 6in by 12in. 
Plywood for case, iin and 3/16in; 
covering material, hinges, handle, 
clips, glue and panel pins. 






the amplifier can be pushed to much 
higher power output. 

Of course, more work is involved at 
the outset, because a power supply has 
to be built for the amplifier, to take 
over the job of the battery. Whether 
you can tackle this confidently is best 
judged by reference to the diagrams, 
which show just what is involved in the 
way of “electronic” construction. 

One thing we should stress at this 
point, for the sake of those with limited 
constructional experience. 

Be doubly careful with the mains 
wiring. 

Use proper 3-core power flex for con¬ 
nection to the power point. 

Connect the green wire in the flex 
to the “earth” lug of the three-pin 
power plug and, at the amplifier end, 
to the metalwork of the power supply 
chassis, as shown. 

Use proper connection blocks, as per 
the diagram, making sure that there are 
no exposed mains leads to brush against 
your hand or other parts of the circuitry. 

Don’t attempt to tamper with the 
wiring or make adjustments unless the 
power plug is actually withdrawn from 
the wall socket. 

As with last month’s battery-powered 
portable player, savings can be made 
on an AC version by watching the 
clearance advertisements. For example, 
from an advertiser we bought the 
Collaro 4-speed player, used in our 
prototype, for a fraction of its original 
price. 

It is currently being offered with 
either mono or stereo cartridges, the 
latter costing a little more. As before, 
we suggest installing the stereo cart¬ 
ridge and wiring the two sections in 
parallel for mono, so that any records 
can be played which come to hand, 
mono or stereo. 

As will be apparent from the picture 
at the head of the article, the Collaro 
playing deck fitted into the cabinet 
described last month, though admittedly 
with not much to spare. 

For the Collaro playing deck, the 
only modification to our case dimen¬ 
sions, published last month, is the posi¬ 
tion of the turntable spindle centre in 
relation to the side and rear. We 
recommend this to be 4 7/8 in. from 
the left hand side and about 5 3/16 in. 
from the rear. 

You will find, also, that portion of 
the cleat material on the inside of the 


64 


Radio , Television & Hobbies , February , 1964 












case will need to be cut away at the 
rear right-hand side to allow for move¬ 
ment of the tone arm mechanism below 
the motor board. 

A hole will naturally have to be pro¬ 
vided for the power flex. 

While we used the Collaro playing 
deck because it happened to be suitable 
and available cheaply, there is no special 
significance to this. 

However, if you acquire — or have 
acquired — any other type of player, 
it would be wise to check its overall 
dimensions before starting in on a cabi¬ 
net to house it. It is no trouble to add 
an extra half-inch to a dimension in the 
planning stage but it’s a very different 
matter to find a half-inch once the job 
is completed! 

As in the battery-powered version, the 
“Mity-Amp” amplifier is clamped to an 
aluminium panel measuring 5in by 4in 
with a iin flange along one 5in edge. 
Beside the amplifier are two controls 
positioned lin from the edge and 2in 
apart. 

Most of the wiring is accommodated 
on the 7-tag strip seen in the foregound 
of the wiring diagram, opposite. 

The wiring is slightly different from 
that of the battery-powered version, the 
differences being as follows: 

(1) The 50 mfd capacitor has been 
removed from the tagstrip, all necessary 
bypassing being provided by the power 
supply. 

(2) An ordinary potentiometer without 
switch is suggested for the tone control, 
since it is convenient to use the normal 
switch on the tone arm to control power 
to both motor and amplifier. If the 
switch-pot were used, the contacts would 
have to be covered for safety reasons. 

(3) With mains power available, it is 
no longer necessary to use a high 
resistance voice coil to limit current 
drain. For the A.C. version, we therefore 
suggest the use of a standard 15-ohm 
voice coil loudspeaker. The manufactur¬ 
ers of the “Mity-Amp” specify that a 
voice coil of resistance lower than 8 
ohms must not be used with a supply 
voltage, as here, of 12 volts. 

(4) Better bass response will be had 
from the crystal or ceramic pickup cart¬ 
ridge if the 33K series resistor can be 
increased in value. However, it cannot 
be made too large as, otherwise, it will 
be impossible to obtain sufficient drive 
for the amplifier, even with the volume 
control fully advanced. We found 180K 
to be a good compromise value. 

The amplifier panel and speaker are 
both screwed to the 3/16in baffle, 
detailed in the cabinet drawing of last 
month. Expanded aluminium having two 
holes cut out to clear 
the control shafts is 
used to finish off the 
front of the baffle. 

The whole assembly 
can then be attached 
to the inside of the 
cabinet with iin wood 
screws. 

Leads are run be¬ 
tween the amplifier 
and speaker, while the 
shielded input lead 
and the power supply 
lead with plug are 
terminated at the am¬ 
plifier in preparation 
for connecting to the 
cartridge and supply 
later in the construc¬ 
tion. 


STEREO 

PICKUP 



. 022 ' 


rl 


-1 16 OHM 

1 SPEAKER 


500K 

TONE 


Blue 


"MITY-AMP" 


Orange 


Red 

-O- 



TURNTABLE MOTOR 
SWITCH WIRING 

1N2858 


2N3012N250, 

0C26 


1000 
18V + 



LV 


470 : 

t B 




■ 


> - 

.2000 + 

1500: 

* " 

* 18V 


, 25 
'25V 


Compare the above circuit diagram with the two wiring diagrams below as 
an aid to making the correct connections. The upper portion of the circuit 
contains the amplifier while the lower portion contains the mains power supply. 


☆ 


This wiring dia- 
qram should give 
all the informa¬ 
tion necessary to 
enable the few 
connections re¬ 
quired for the 
amplifier section 
to be made with 
little difficulty . 
The negative and 
positive supply 
leads should be 
about T2in long 
and terminate on 
the polarised two- 
pin plug. 


☆ 



The wiring diagram below contains all the information required to construct 
the power supply for the amplifier. Note that it is necessary to insulate the 
collector of the transistor , common to the outer casing, from the earthed 

aluminium chassis . 
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RADIO PARTS PTY. LTD. 

MELBOURNE'S WHOLESALE HOUSE 

REGISTERED OFFICE: 

562 SPENCER ST., MELBOURNE 

NEWSLETTER Phone: 30-1251 (9 lines); Orders, Direct* line. 

City Depot: 157 Elizabeth Street*, Melbourne 
. . . . . . .. . . Phones: 67-2699, 67-1967 



Postal Address: 

P.O. BOX 124, NORTH MELBOURNE 
TELEGRAMS: "SWANRAD" MELBOURNE 



GOLDEN TEN 


NEW GOLDEN EIGHT 


SPECIFICATIONS—GOLDEN TEN 

Response .Wide range type 

40 to 10,000 c.p.s. with foam 
Power Rating: surround 

British .10 watts 

American .20 watts 

Flux Density .14,000 lines 

Total Flux .82,000 Maxwells 

Magnet Weight -2 lbs. (900 grammes) 

Magnet Type .Alcomax II 

Centre Pole .1£” (3.7 cm.) 

Impedance at 400cpsl or 15 ohms 

Hole Fixing .8 equally spaced on 9£” 

Nett Weight .7ilbs (3.3 kg.) 




GOLDEN TWELVE 


SPECIFICATIONS — NEW GOLDEN 
EIGHT 

Response .Twin cone type 

45-17,000 cps 
foam surround 

Power Rating 

(British) ... .6 watts (r.m.s) 

Flux Density .. 14,000 lines 
Total Flux .... 56,000 Maxwells 
Magnet Weights 17 £oz (496 grammes) 
Magnet Type . .Alcomax III 
Centre Pole ... 1” (2.54 cm.) 

Impedance .15 ohms at 400 c.p.s. 

Hole Fixing ... 8 holes equally spaced on 
Nett Weight .. .42 lbs. 2.154 kg.) 


SPECIFICATIONS—TYPE 1014-TEN 


Response .Wide range type 

40 to 17,000 c.p.s with 
foam surround 

Power Rating 

(British) .8 watts 

(American) ..16 watts 
Flux Density . .. .14,000 lines 

Total Flux .56,000 Maxwells 

Magnet Weight ,.17£ ozs. 

Margnet Type ...Alcomax II 

Centre Pole .1” (2.54 cm.) 

Impedance at 400 

c.p.s .4 or 15 ohms 

Hole Fixing ....8 equally spaced on 9£ M 
Nett Weight ... 5 lbs. (2.3 kg.) 


SPECIFICATIONS — GOLDEN 
TWELVE (Full Range) 

Natural Resonance30 c.p.s. 


Response . 25—17,000 c.p.s 

Power Rating 

(British) .15 Watts 

(American) ....30 Watts 
Flux Density ....14,000 lines per sq. cm. 

Total Flux .182,000 Maxwells 

Magnet Weight . A\ lbs. (1.93 kg.) 
Magnet Type ... Alcomax II 

Centre Pole .2” (5.08 cm.) 

Impedance at 400 

c.p.s .15 ohms 

Hole Fixing ... 4 OBA clearance holes 
on 112” p.c.d. 

Nett Weight .15] lbs. (6.92 kg.) 


ENGLISH MADE FOAM SURROUND FOR 
IMPROVED LOW FREQUENCY RESPONSE. 
SINGLE OR TWIN CONE TYPES 

WRITE FOR LATEST CATALOGUE 
& INTERSTATE AGENTS 


HIGH QUALITY HI-FI UNITS 

- weans extra speaker sales! 

3 STAR SPEAKERS -far 3 D USTENMC, 
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Suggestions for a suitable mains-type 
power supply were contained in "the 
pamphlet accompanying the “Mity-Amp” 
and we simply followed the electrical 
design, arranging the physical layout to 
suit the space available. 

As the circuit shows, the supply con¬ 
sists basically of a step-down transformer 
and a half-wave rectifier. This is followed 
by a power transitor acting as a “dyna¬ 
mic filter” to smooth the rectified A.C. 
into pure D.C. 

The step-down transformer is a read¬ 
ily available filament transformer—Fer¬ 
guson type PF1728 — having two sec¬ 
ondary windings each rated at 6.3 volts, 
1 amp. The 6.3-volt windings must be 
connected in series and in the correct 
phase to give the required 12.6 volts. 
Using the abovementioned type of trans¬ 
former, we joined the brown and blue 
leads together, obtaining the full 12.6 
volts between the yellow and green leads. 

However, any similar transformer cap¬ 
able of delivering 12.6 volts should be 
equally suitable for the job. 

The silicon power diode is a 1N2858 
but, again, any type having a maximum 
forward current rating of 0.5 amp and 
a peak inverse voltage of 50, or in excess 
of these ratings, could be used. Types 
IN 1763 and OA210 are typical alter¬ 
natives. 

DYNAMIC FILTER 

A 1000 mfd electrolytic capacitor 
rated at 18 volts provides filtering for 
the rectified AC, the negative potential 
of which is applied to the collector of 
the regulating transistor. The type we 
used was the STC 2N250. Alternative 
types are the AWV 2N301 or the Philips 
OC16 or OC26. 

Whichever type is used, it must be 
attached to the metal chassis, yet in¬ 
sulated from it electrically, the chassis 
acting as a “heat sink” to conduct heat 
from the transistor and prevent it from 
overheating. The method of mounting 
the transistor is explained later in the 
article. 

A voltage divider network across the 
output of the rectifier provides a hum- 
free reference voltage which is applied 
to the base of the transistor. A 2000 
mfd 18-volt electrolytic capacitor across 
the lower portion of the divider ensures 
adequate filtering at this point. 

The negative supply voltage for the 
amplifier is taken from the emitter of 
the transistor, the positive being the 
earthed portion of the circuit. A 25 mfd 
electrolytic capacitor across these points 
provides additional filtering. 

The photographs reproduced herewith 
indicate the form in which the supply 
was built. A strip of aluminium meas¬ 
uring Sin by 3in has a two inch flange 
folded up at one end to accommodate the 
transistor and DC output socket. Along 
the base portion are mounted the 7-tag 
strip, the power transformer and the 
screw-type connector strip. 

Regarding the mounting of the transis¬ 
tor, we have included a small diagram 
giving details of the spacing required 
between mounting holes and also the 
placement of the mica insulator, and in¬ 
sulating bushes required to isolate it 
from the earthed metalwork. 

It is also a good idea, before mount¬ 
ing, to mark “E” and “B” on the inside 
of the panel at the holes through which 
the emitter and base wires will pass.. 

A wiring diagram has been prepared 
to enable each individual connection to 
be followed should any difficulty arise 
in following the schematic circuit. 

Radio, Television & Hobbies, February, 



The power supply, sitting in the rear 
corner of the player cabinet . Note 
the plug running to it from the 
amplifier. This latter is mounted 
against the front panel exactly as 
illustrated in the 
photo on page 33 of 
our last issue. 

If you watch the 
clearance advertise¬ 
ments, you may be 
able to pick up a 
superseded cabinet 
like this one, cur¬ 
rently offered by one of our 
advertisers. A Collaro player 
will just fit in but the amp¬ 
lifier and controls are best 
disposed to either side of the 
speaker, rather than mounted 
on a single plate . 

Having completed the power supply 
and installed it in the cabinet, two jobs 
remain to be done before you can relax 
to the sound of music: (1) Connect the 
pickup signal leads to the amplifier in¬ 
put and (2) interconnect the mains input 
wiring of the amplifier with that of the 
turntable motor. 

With a mono crystal or ceramic cart¬ 
ridge, there are normally two connec¬ 
tions at the rear and it is usually of no 
consequence which way round they are 
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MOUNTING HOLES 


The method of mounting the power 
transistor is indicated in this diagram . 
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connected into the circuit. Assuming the 
use of a thin, shielded cable running 
back along the pickup arm to the base, 
one lug of the bartridge connects via the 
braid to the “earthy” input of the 
amplifier. The other lug connects via the 
inner cable to the “active” side of the 
amplifier input. 

With stereo cartridges, there are nor¬ 
mally four connecting lugs, two of which 
are “active” serving the respective stereo 
channels, the other two being intended 
for connection to the “earthy” side of 
the amplifier input. 

The actual configuration of the pins 
differs from one type of cartridge to the 
next and you Will have to rely on any 
diagram coming with the cartridge or 
other information from the supplier. To 
use the cartridge for mono connect the 
two “active” lugs together and the two 
“earthy” lugs. 

This can be done at the rear of the 
cartridge and a single shielded lead used 
to carry the signal back to the amplifier— 





the “active” lugs using the inner cable, 
the “earthy” lugs the outer braiding. 

The Collaro deck pictured earlier, 
carried twin shielded cables inside the 
tone arm. We simply connected these 
to the respective pairs of lugs on the 
stereo cartridge, joining the two actives 
together and the two braids, beneath the 
motor board. In fact, we terminated 
them on a two-lug tagstrip, using a 
further 18 inches of shielded cable to 
carry the signal to the amplifier input. 

Coming to the mains wiring, two 
procedures are possible. The simplest is 
to connect the two wires from the turn¬ 
table drive and the two primary leads 
from the amplifier transformer directly 
to the incoming mains leads. 

If this is done, the amplifier will 
be on while ever the plug is in an active 
wall socket. The motor, however, will 
be controlled by the normal auto-stop 
switch operated by the pickup arm. The 
only disadvantage of this arrangement 
is that the amplifier could inadvertently 
be left on, by not switching off at the 
wall socket, after a listening session. 

With a small amount of “wangling,” 
however, it will normally be possible to 
have the pickup arm trip switch con¬ 
trol both the turntable motor and the 
amplifier. 

To arrange this, the two normal mains 
leads from the playing deck are con- 
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nected to the incoming power leads, as 
indicated in the wiring diagram of the 
power supply. Thus wired, the turntable 
motor will be controlled, as normal, by 
the trip switch. 

Two leads must now be taken from 
the primary of the supply transformer 
to the respective connections of the 
actual turntable motor. In the Collaro 
player, it was simply a matter of in¬ 
serting the leads into a couple of existing 
line connectors. 

This done, the amplifier will come on 
only when the motor is on. Since the 
amplifier is transistorised, there is no 
“warm-up” time to worry about, as 
would be the case with valves. 

If you can’t quite follow what is in¬ 
volved here, we suggest you seek the 
guidance of someone a little more fami¬ 
liar with electrical wiring. 

At this stage you should be ready to 
play your first record but one more 


SONY SERVICE 

Bring or send your Sony 
Transistor radio for repair. 

Vlost spare parts are available but 
for use in our repairs only. 

CHIVY "RESEARCH MAKES 
A THE DIFFERENCE" 

We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 

Phone 27-5831. 


interesting matter is worthy of mention. 

In the process of obtaining the playing 
deck, we learnt that a “surplus” portable 
player cabinet was available from the 
same source, complete with a 15-ohm 
oval speaker. 

Although originally designed to house 
a battery-operated player, we purchased 
one of the cabinets in the hope that it 
could be used for our present project. 

The accompanying photograph shows 
the result of combining the two “clear¬ 
ance” items, the Collaro player and the 
rather attractive cabinet. 

The particular cabinet has a metal 
strip along each side to which the motor 
board can be screwed but, in order to 
use these and allow the lid to close over 
the tone arm, it was necessary to use 16- 
gauge aluminium for the motor board. 

If a plywood board had been used 
instead, the side strips and mounting 
brackets would have had to be replaced 
by four wooden blocks of the appro¬ 
priate height. 

For the sake of rigidity, we turned 
down a £in flange on both sides of the 
aluminium motor board and, in addition, 
kinked the front and rear edges up, 
about iin wide and through about 45 
degrees. 

The motor cutout was made smaller 
than recommended on the template, re¬ 
moving only sufficient metal to allow the 
motor and tone arm mechanism to func¬ 
tion correctly. Everything had to be 
positioned quite critically, to allow the 
turntable to rotate freely and the lid to 
close over the arm. 

It was found that the rear portion of 
the right hand strip and mounting 
bracket fouled the auto-stop mechanism, 


making it necessary to move the mount¬ 
ing bracket further to the back and to 
remove portion of a flange along the side 
strip. 

Finally, it was necessary to cut a 
notch in the sloping panel behind the 
speaker to clear the extreme edge of a 
12in record. Having determined the posi¬ 
tion for the notch, we put a single cut in 
the covering fabric, lifted it away to en¬ 
able the sector of plywood to be re¬ 
moved, then glued the fabric to the new 
surface. A touch of black paint effec¬ 
tively hid what the fabric could not 
cover. 

There is scarcely room in the cabinet 
for the amplifier mounted on the alumi¬ 
nium plate, as specified, but plenty of 
room, if the controls and amplifier are 
mounted separately. 

So, if you’d rather spend money than 
time, here’s a cabinet worth investiga¬ 
ting. 


CORRECTION 

A reader has drawn our attention to 
a minor error which appeared in the 
“Audio Topics” columns of the January, 
1964, issue. In the fourth paragraph on 
page 74, it was stated that the power 
output of an amplifier was given by the 
square of the RMS load voltage multi¬ 
plied by the load resistance, which is 
not true. The power is in fact given 
by the square of the RMS voltage 
DIVIDED BY the load resistance. 

We apologise for this error and any 
inconvenience and/or confusion it may 
have caused. 
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CHAPTER 7 \ Semiconductor materials, germanium and silicon. 
"Doping" semiconductors with impurities. "P" and "N" 
type semiconductors. The junction diode and its properties. 

The junction transistor and its operation. 

Leakage currents, gain factors and other types of transistor. 


1 N the first chapter, we .learned of the 
1 atomic theory of' the structure of 
matter, and how the atoms of the 
various chemical elements are composed 
of differing numbers of electrons, pro¬ 
tons and other particles. We saw that all 
atoms consist of a central nucleus of 
protons and other particles, around 
which “orbit” a number of electrons— 
like a miniature planetary system. 

The orbiting electrons of every atom 
are imagined as being grouped in 
“shells” or “rings.” In atoms of a par¬ 
ticular element, the number of electrons 
in the outermost shell of each atom is 
of particular interest, since it determines 
many aspects of the behaviour of the 



support current flow may be pictured as 
being due to an increase in the “bind¬ 
ing” of the outer electrons when there 
are close to the optimum number of 
them in the outer shell. The more there 
are, the more force must be exerted, in 
the form of an applied EMF, before 
they can be persuaded to move. 

It so happens, however, that certain 
elements, such as germanium and silicon, 
exhibit electrical properties approxi¬ 
mately midway between conductors and 
insulators, as well as behaving in other 
interesting ways. 

These elements, as one might per¬ 
haps expect, have four electrons in 
their outer shell. They are called 
SEMICONDUCTORS, a name which 
includes not only elements but also 
certain chemical compounds having a 
similar electrical behaviour. 

Resorting to diagrams, figure 1 repre¬ 
sents the atoms of a conductor and an 
insulator, while figure 2 represents the 
atom of the semiconductor germanium. 
These diagrams should not be considered 
as “pictures” of atoms, but simply as a 
convenient way of depicting them. 


A physicist in the laboratories of 
Deleo Radio inspects the growth of a 
large crystal of germanium which 
will be used to make many thousands 
of transistors. Germanium and 
silicon are the heart of most transis¬ 
tors and semiconductor diodes. 

element, both chemically and electrically. 
It provides the basis, in fact, for the 
whole discussion which follows. 

Considering solid materials in general, 
an element will allow current to flow 
through it in the form of a passage of 
electrons if it has a small number of 
loosely-bound electrons in its outer shell. 

Elements which exhibit this character¬ 
istic are those which we have already 
defined in chapter 1 as “conductors.” 

If, on the other hand, an element has 
an outer shell containing a number of 
electrons either near or equal to the 
normal maximum number (usually 
eight), it is harder to produce a current 
of electrons through the material. Such 
elements are the “insulators,” another 
term introduced in chapter 1. 

The disinclination of insulators to 


Fig. I 


CONDUCTOR 



THREE OR LESS ELECTRONS IN 
OUTER OR VALENCE RING. 


To be somewhat more accurate, the 
planetary electrons should be depicted as 
orbiting in a variety of planes around 
the central nucleus. 

In a lump of a substance, the atoms 
or molecules of the element or com¬ 
pound comprising it tend to be cohesive 
rather than to drift apart. There are a 
number of different ways in which they 
may be “bound together” but the type 
of bond which concerns us here is that 
which occurs in the semiconductors. 
This type of bond is called “covalent 
bonding” and is represented diagramatic- 
ally in figure 3. 

Here the dotted circles represent the 
outer or “valence” shells of each of 
nine atoms of germanium (the inner 
shells of each are omitted for clarity). 
Note that each atom shares each of its 
four valence electrons with the four 


neighbouring atoms. Thus any two 
adjacent atoms are effectively “sharing 
a pair” of electrons and each atom, in 
one sense, has eight electrons in its 
valence shell. This produces a stable 
bond and a disinclination to pass current. 

Germanium atoms, arranged as in 
figure 3, in a typical pure crystal, are 
said to be in a “lattice,” as the diagram 
would suggest. 

As already mentioned, pure german¬ 
ium having this lattice structure has a 
rather poor conductivity (high resist¬ 


Dont be discouraged if this chap¬ 
ter is heavy going, because the 
fundamentals of semiconductors, 
diodes and transistors are concepts 
which often prove difficult to grasp 
even for those with considerable 
experience with electronics. 

Try to persevere with the ideas 
involved, however, for you will 
find that your effort will be well 
spent when we go a little further. 
But don't think future chapters will 
be as hard as this one—they're 
not! Next month we start on the 
basic ideas behind radio transmis¬ 
sion and reception, so stay with us. 


ance), as all the outer shell electrons 
are employed in the lattice bonding and 
are fairly strongly bound. 

If heat is applied, the added energy 
causes the atoms and electrons to be¬ 
come energetic, so 
that a certain num¬ 
ber of electrons are 
freed and made 
available for current 
flow. At low tem¬ 
peratures, however, 
the conductivity is 
poor. 

Pure germanium is 
known as an IN¬ 
TRINSIC semicon¬ 
ductor, because of 
this behaviour. 

If small amounts 
of other elements 
are added to the 
germanium as con- 


INSULATOR 



FIVE OR MORE ELECTRONS IN 
OUTER OR VALENCE RING. 


ATOMIC 
NUMBER 32 




'^—VALENCE RING 
(4 ELECTRONS) 



Fig. 2 


GERMANIUM ATOM 
SEMI-CONDUCTOR MATERIAL 


trollpd impurities, the conductivity at 
normal temperatures may be greatly in¬ 
creased. This may occur in one of two 
ways, by add.ng one of two types of 
impurity element. This process is known 
as “doping” the semiconductor. 

For instance, if a small amount of an 
element having not four, but five elec¬ 
trons in its outer shell (such as phos- 
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CRYSTALLINE GERMANIUM 
Fig. 3 (CO-VALENT BONDING) 


phorus, arsenic, or antimony) is added, 
conditions such as that shown in figure 

4 may arise. 

The impurity atom joins in the lattice 
structure and forms four covalent bonds 
with the surrounding atoms, but is still 
left with a “spare” electron. Thus this 
type of impurity is called “donor” im¬ 
purity, as its addition results in there 
being free electrons available for cur¬ 
rent conduction through the crystal lat- 
ice. 

Germanium crystal with a small 
amount of donor impurity is called N- 
TYPE germanium, the “N” suggesting 
additional negative charges. Semi-con¬ 
ductor materials in general having donor 
impurity are known as n-type semi¬ 
conductor. 

The other type of impurity which 
may be added is one which has only 
three electrons in its outer shell, such 
as boron, aluminium, gallium or indium. 
When small quantities of any such ele¬ 
ment are added to the germanium, con¬ 
ditions such as those shown in figure 

5 appear in the lattice. 

Here again the impurity atom joins 
in the lattice structure, but in this case it 
is only able to enter into covalent bond¬ 
ing with three of the surrounding atoms. 
There is no fourth electron to share with 
the remaining atom, so a defect in the 
form of an electron vacancy or HOLE 
is set up 

It happens that such holes are able 
to “travel” through the lattice from 
atom to atom, in much the same way 
as the free electrons do in the n-type 
material. Thus, under the influence of 
thermal (heat) energy or light energy or 
the electric field of an applied EMF, 
they move around the lattice and ef¬ 
fectively constitute a current of positive 
charges. 

The type of impurity which produce 1 , 
holes in the lattice is termed an “ac¬ 
ceptor” impurity for, when the hole 
moves away from the impurity atom, 
the atom is regarded as having “accept¬ 
ed” a fourth valency electron from the 
atom which then has the hole. 

A semi-conductor material which has 
been doped with an acceptor impurity is 
termed P-TYPE, to distinguish it from 
n-type material by indicating that the 
conduction is by holes rather than elec¬ 
trons. While hole movement is in fact 
movement in the opposite direction of an 
electron or electrons, the hole proves 
to be a convenient and simple way of 
imagining the different types of conduc¬ 
tion in n-type and p-type materials. 

It is interesting to note that the im¬ 
purity atoms scattered through the par¬ 
ent material occupy normal positions in 
the lattice structure, just as if they were 
atoms on the parent material (i.e., atoms 
of germanium). However, the fact that 
the valeijice bond system associates each 
with one outer electron too few* or one 
too many, means that the orbiting elec- 
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trons do not exactly balance the charge 
of the nucleus. 

Thus, although the impurity atoms 
occupy normal positions in the lattice, 
they are actually atoms with an electri¬ 
cal charge—IONISED atoms, in other 
words, or simply IONS. 

Atoms of a donor impurity, having 
now one less than their normal outer 
electrons, become positive ions. 

Atoms of an acceptor impurity, on 
the other hand, having one more than 
their proper number of outer electrons, 
become negative ions. 

Thus the two types of impurity semi¬ 
conductor should be visualised as (1) n- 
type, having fixed POSITIVELY charged 
donor ions in the lattice and a normally 
equal number of “free” (for current con¬ 
duction) negative electrons, and (2) p- 
type, having fixed NEGATIVELY 
charged acceptor ions in the lattice and 
a normally equal number of free posi¬ 
tive holes. 
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Fig. 6 


The presence of impurity ions in the 
lattice structure of, say, germanium, 
with the attendant free electrons or 
holes, greatly modifies its conductivity. 

Now let us see what happens when 
a crystal is arranged so that an area 
of p-type and an area of n-type are next 
to one another. Such a state of affairs 
is shown in figure 6, which is a diagram 
epresenting what we can now call a 
. -> -N JUNCTION—simply a junction be¬ 
tween a p-type and an n-type lattice. As 
we shall see, such a junction behaves in 
a very similar way to the thermionic 
diode valve which we examined in the 
last chapter, and thus is used as the 
basis of the JUNCTION DIODE. 

At normal temperatures, due to ther¬ 
mal energy, the current carriers—elec¬ 
trons in the n-type, holes in the p-type 
—wander freely throughout the lattice. 
Some may wander across the junction 
in the course of their travels. 

If a current carrier from one side 
wanders across the junction, there is a 
good chance that it will meet a carrier 
of the other type, each neutralising the 
other. 

For instance, if a conduction electron 
from the n-type side wanders into the 
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p-type, it may easily meet a hole and 
“fill” it. the lattice in that immediate 
region reverting to normal. Similarly, 
when a hole appears in the n-type region, 
there is a very good chance that it will 
meet a conduction electron and the two 
will cancel one another as before. 

Due to this action, at normal tempera¬ 
tures there is a section of the crystal 
surrounding the junction which has vir¬ 
tually no carriers. This is called the 
DEPLETION LAYER, signifying that 
it is effectively a “no-man’s land” as far 
as free current carriers are concerned. 

In the p-type section of the depletion 
layer there are no free holes present, 
and there is thus a net negative charge 
—due to the fixed acceptor impurity ions. 
Similarly, the depletion layer in the 
n-type region acquires a net positive 
charge, due to the fixed donor impurity 
ions and the lack of free electrons. 

As the small graph in figure 6 
labelled “charge” shows, this means that 
the section of the crystal occupied by the 
depletion layer differs from the rest of 
the crystal in having nett charge 
“humps,” one each side of the junction. 
There is a negative charge “hump” on 
the p-type side, and a positive charge 
“hump” on the n-type side (this is shown 
as a “dip” because it is of the opposite 
polarity). 

Because of this setting-up of opposite 
charge concentrations, each side of the 
junction, the p-type and n-type sections 
are effectively shifted in potential with 
respect to one another. For instance, the 
p-type region is effectively negatively- 
charged with respect to the n-type, 
because electrons in the n-type are pre¬ 
vented from passing to the p-type region 



due to the “hump” of negative charge 
on the far side of the depletion layer. 
(Remember, like charges repel one an¬ 
other.) 

The same is true of holes in the p-type 
region, which are discouraged from pass¬ 
ing to the n-type region by the nett 
positive charge n-type part of the 
depletion layer. 
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As the second curve of figure 6 shows, 
we can represent the potential difference 
which is set up by the depletion layer 
by showing a gradient in the depletion 
region, with the p-type negative with 
respect to the n-type. Or the n-type posi¬ 
tive with respect to the p-type, whichever 
you prefer (see footnote). 

Looking at this potential diagram one 
can see the potential “hill” that carriers 
have to surmount to cross the depletion 
layer and reach the other region. Right¬ 


way-up, the hill for electrons may be 
seen, travelling from right to left; invert¬ 
ing the page will show the hill seen by 
the holes. 

Since the depletion layer is brought 
about by holes and electrons crossing the 
junction, and since their ability to do so is 
derived largely from thermal energy, it 
follows that the width of the depletion 
layer and the potential difference 
between the two regions of the crystal 
is partly a function of temperature. 

With us so far? 


different. In this case the external EMF 
opposes that set up by the depletion 
layer rather than assists it. 

If the external EMF is greater than 
that of the depletion layer (which is in 
practice only a few hundred millivolts) 
there will thus be a net EMF acting in 
the direction of the external EMF and 
the potential “hills” of the junction will 
be compensated by larger “downhill” 
sections. Current is thus able to flow, 
in terms of both electrons and holes 
within the crystal 
and electrons alone 
in the external cir¬ 
cuit. 

A junction in this 
condition is said to 
be FORWARD 
BIASED. Forward 
biasing thus results 
in high conductivity 
(low resistance) and 
easy current flow. 
Figure 8 shows a 
typical current-volt¬ 
age curve for a semi¬ 
conductor junction— 
note the low current 
with reverse bias¬ 
ing (due to leakage) 
and the sharp rise 



appropriate time to produce the required 
p-type and n-type regions. Although 
some diodes are actually made in this 
way, most of the commonly available 
units are made somewhat differently. 

In figure 9 is shown a diagram of the 
construction of a typical small ger¬ 
manium junction diode. Metal-cased 
silicon diodes of the high-voltage variety 
are constructed along similar lines, 
although the junction is arranged so that 
the depletion layer can withstand quite 
high levels of reverse bias. 

During construction the piece of 
n-type germanium is soldered to the 
cathode lead, and the fine wire “cat’s 
whisker” contact welded to the anode 
lead so that it is in contact with the 
surface of the germanium. When assem¬ 
bly is complete, a short but heavy pulse 
of current is fed through the device, 
whereupon a small amount of the wire 
material melts and dissolves in the ger¬ 
manium near the contact. 

The composition of the wire and the 
techniques used are such that this pro¬ 
duces a very small area of p-type ger¬ 
manium in the immediate vicinity of the 
wire contact, to which the wire is firmly 
welded. Thus a p-n junction is formed 
which is small in area—and thus low in 
capacitance, which is desirable for many 
applications—yet quite robust. 

Higher power silicon diodes are 
generally made in a similar way, except 
that a flat metal contact spring may be 
used, together with a pellet of p-type 
impurity which is diffused-welded to the 
larger n-type cathode wafer in the same 
way as above. 

Having discussed the junction diode 
we can now progress to the junction 
transistor. This is simply the junction 
diode carried one step further—a semi¬ 
conductor crystal having not one but 


FORWARD 

CURRENT 


REVERSE 

EMF 


Fig. 8 



CURRENT 



FORMING 


If you’re not too sure, re-read some 
of the previous material for, as the old 
saying goes, “Here’s where the story 
REALLY starts!” 

If we now try to pass a current 
through a germanium junction diode or 
“crystal” having a p-n junction, by 
applying an EMF across its ends, we 
find that interesting things happen. And 
it all depends upon the way we connect 
our EMF, for different things happen for 
each connection. 

If we connect an EMF so that its 
positive polarity connects to the n-type 
region and its negative polarity to the 
p-type region, as in figure 7(a), we are 
simply increasing the potential difference 
which the depletion layer has already set 
up between the two regions. What hap¬ 
pens is that we simply increase the 
width of the depletion layer (and its 
potential difference gradient) by causing 
more carriers in the crystal structure to 
cancel. 

After a very brief and tiny flow of 
these carriers no current flows apart 
from a leakage current which is due to 
various lattice imperfections and effects 
which need not worry us just at present. 
The initial flow amounts to a capacitive 
charge current, just as if the junction 
was a capacitor—which, in fact, it is. 

In this condition, which is called 
REVERSE BIASING, the junction may 
thus be regarded as an open circuit. Or 
more exactly, as a low value capacitor 
with a small leakage current. 

If on the other hand we connect an 
EMF to the crystal so that its positive 
and negative polarities connect to the 
p-type and n-type regions respectively, 
as in figure 7 (b), the situation is quite 


Above is a sili¬ 
con power diode 
of the type used 
as a rectifier in 
many radio and 
television sets. It 
will rectify cur¬ 
rents of up to half 
an ampere, at 
pressures up to 
400 volts. At 
right is a diagram 
showing the con¬ 
struction of a 
small germanium 
junction diode of 
the type used in 
"crystal” sets and 
radios as a de¬ 
tector. 


in current with forward biasing as the 
depletion layer potential is exceeded. 

As this curve shows, the semi-conduc¬ 
tor junction is thus very similar to the 
diode valve which we examined last 
month—it is effectively a “one-way” 
path for conduction. 

Sealed in a small glass shell for 
moisture protection and fitted with two 
connection leads, it is the familiar junc¬ 
tion diode which is used in “crystal” 
sets, in radio and TV receivers for detec¬ 
tion and other jobs, and in power sup¬ 
plies for rectifying AC into DC. We 
will see some of these uses in later 
chapters. 

Figure 6 showed the p-type and 
n-type regions as they might be if the 
crystal was “grown” as one lump, with 
the correct impurities added at the 


two p-n junctions. They are near one 
another and, as we shall see, they inter¬ 
act in a way which makes the transistor 
able to amplify small signals. The junc¬ 
tion transistor is thus the semi-conductor 
version of the triode valve, in the same 
way that the juncion diode is the version 
of the diode valve. 

There are two different types of junc¬ 
tion transistor, as there are two different 
ways in which one can arrange two p-n 
junctions to be side by side. One type 
is the common PNP type, where, as the 
symbols suggest, the two junctions have 
a common n-type region and separate 
p-type regions; the other is the less 
common NPN type, where the two junc¬ 
tions share a common p-type region. 

Both types are quite practical and, in 
fact, they are often used side by side in 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


CERAMIC SOCKETS 

Min. 7 and 9 Pin. 

Plain.1/9 ea. 

Skirted.3/6 ea. 

MIN. PLUGS & SOCKETS 

3, 4 and 5 Pin 2/- Pair. 

MIN. BANANA PLUGS 

Suitable for Transistor Radios, 
Transistor Tape Recorders#- etc. 1/11 ea. 

7in. TAPE SPOOLS 

Fit all makes recorders.6/9ea. 

AERIAL FOR TRANSISTOR 
PORTABLES 

4in long. extends to IHins. 5/- ea. 

Have double thread to fit all makes of Portables. 
Tranceivcr aerials also carried in Stock. 
Priced from 10/6. 


AUTO-LOCK 

Car Radio Aerials. 

Single hole mounting, extend to 42in 

From 62/6 

complete with lead-in. 



Supplied complete with test leads 

Brand New multimeters 


AC. 
Ranges 
0-10V 
0-5 0 V 
0-250V 
0-500V 


60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 


D.C. 
Ranges 
0-10V 
0-50V 
0-250V 
0-500V 


CURRENT 

Ranges 

O-IMA 

0-100MA 

0-500MA 


TEST LEADS 


With Banana Plugs 
With Small Pins 
With Alligator Clips 


4/6 pr. 
4/3 pr. 
4/6 pr. 


CRYSTAL & MAGNETIC 
EAR-PIECES WITH PLUGS 
10/6 ea. 

STEREO STETHOPHONES 

Hi-Imp. Crystal . 29/6 

I.o-lmp. Magnetic . 33/6 

NEON TEST SCREW-DRIVERS 

MOV to 380V . 5/6 ca. 

Spare Neons . 2/6 ea. 

NEW ELECTROLYTIC 
CONDENSERS 


5(1 MM) .. 3 Volts . . 

2 Ml-1) . . 200 Volts . . . . 

250 MFI) .. 25 Volts. 

All F/r Type 


!/ ea. 
1/ ea. 
1/ ca. 


"TMK" MODEL MD-120 
MULTITESTER 
£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3000V 

(20.000 ohms/V). 

AC Voltages: 0-6-60-120 600-1.200V 

(10,000 ohms/V). 

DC Current: 0-60 MA, 0-12-300 MA. 
Resistance: X10. XIK (300 ohms and 30K 
ohms at centre scale). 

Decibels.—20 db to + 63 db in 5 range*. 
OFF Position: When the tester is not 
used, the switch is to be act at 
OFF position. 

Size: 4‘/2in x 3 , /4in x I In. 

Mod. ITI-1 Signal Injectors 

Ideal for the serviceman. Home¬ 
builder, etc. It produces an audio 
signal rich in harmonics. 

Indispensable for checking transistor 
sets. 

Fitted with 4 Penlite Batteries. 

Price at only 40/- 

15 pf. Var Conds 9/6. 

50 pf. Var Conds. 8/6. 

5 to 275 pf. 

2 gang min. Var. Conds. 15/6. 

lOOKCARBON 

POTENTIOMETERS 

2/ doz. (in dozen lots only) 

Plus 1/ Postage. 

CARBOnT POTENTIOMETERS 

25K W Switch. 500K Miniature. 

All one price 1/- each 


PILLOPHONES 
special at 39/6 


TRANSISTORS Gr DIODES 

2N 30!.30/ 

2N 363 .... 12/7 

2N 308 .. .. 14/3 

2N 483 .... 14/6 

2N 484 .... 14/6 


IN 297 .. .. 4/9 

2N 215 .... 10/3 

2N 219.15/ 

2N 220 .... 12/6 

2SA 80.15/ 


MINIATURE ELECTROLYTIC 
CONDENSERS 


0-1000V 

OHMS 

o-iooov 

Range — 0-100.000 

OHMS 

10 mfd. 3 Volt. 

25 ” 12 ”. 

5 ” 12 ”. 

.. . 3/ ea. 

4/6 ea. 

2 Colours 

TERM 

BLOCKS 

. 1/6 ea. 

2 ” 6 . 

70 ” 15 ”. 

75 M 12 ”. 

100 ” 25 ” 

3 Colours 



. 2/ ca. 

50 15 



HEADPHONE LEADS 

Cotton covered with lugs, etc. 

Special at- 7/6 pair 

1% RESISTORS 

From lu ohms to 10 meg ohms. 

1 Watt 4/3^ each_ 

NEW CAN TYPE 
ELECTRO CONDS. 

500 mfd 25v; 400 mfd 12v; 24mfd 150v. 

All one price 1/- each 

TmseT 

MINIATURE TRANSISTORIZED 
TEST OSCILLATOR 

(SIGNAL GENERATOR) 
£8/5/- tax paid 
MODEL TO-3A 

FEATURES 

• Miniature enough to slip into your pocket. 

• Truly lightweignt — only 7.8oz. 

• Entirely transistorised and battery operated. 

• Priced witnin reach of every rauio ma*t. 

• Fixed signals — easy to operate even for 
a beginner. 

PURPOSES 

• Test on working conditions of Audio fre¬ 
quency. 

® Adjustment of I.F.T. 

• Adjustment of received frequency range. 

• Adjustment of tracking. 

SPECIFICATIONS 

R.F. Signal: 

455, 535, 1.600. 640, 1,000. 1,400 Kc. 

All Signal frequencies are on funda¬ 
mentals (Fixed frequency). 

Accuracy: 

Frequency accuracy is plus or minus 
5% on ail ranges. The tolerance is littie 
affected by battery voltage provided the 
latter is not allowed to tall below (?v> 
before renewing. 

A.F. Signal: 

Frequency Range: 500 c/s plus or minus 
1U0 c/s. Output Impedance: Below 100 
ohms. 

Transistor Used: 

2SA 52 (High Frequency). 

2SB 54 (Audio Frequency). 

Power Supply: 

Standard 9V transistor battery. 

Eveready type 216 or equivalent. 

Dimensions: 

4 1 /16in x 3 3 20in x 2in. 

Weight: 

Approx. 7.8oz. 

Accessories: 

Shielded cable with two alligator clips. 

1 p.c. BL-006P 9 Volt Batiery 1 p.c. 
Vinyl carrying case. 

“specials - 


Insulated Alligator Clirs.1/ each 

Torch Globe Holders.3d each 

15A Car Radio Fuses .1/ dozen 

150 MA Fusei . 1/ dozen 


MINIATURE BANANA 
PLUGS & SOCKETS 

5 Colours-1/6 pair 

^iiiiiiiiitiiimiiiiiMMiiiiiiiiiiMiHtiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiifMiiiiiiiiuiiiiiiiiiiimu^. 

TRANSISTORISED INTER-COM SYSTEMS 
I FOR HOME & OFFICE | 

1 FROM 7 STATION AT.£28/12/6 I 

I ” 4 ” ” .£19/10/ I 

I ” 3 ” ” .£11/5/ 1 

1 ” 2 ” ” .£6/13/6 1 

| ” 2 ” £5/12/6 home use only. | 

1 Front Door Phones, 37/6. Inter-office Phones, £6/19/6. | 

All Systems complete with wire and batts. 

= .iiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiii)iiiiiiiMitiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiitiiitmiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiniiiiuimiMiiiiiiiiiiiiiiiir 


290 LONSDALE ST., MELBOURNE. FB3711 

Call or write Now! Trade Supplied 
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circuits—one type being best suited for 
some jobs, the other type for different 
jobs. 

Figure 10 shows a diagram of an 
elementary PNP transistor. The common 
n-type region in the centre is thin, and 
is called the BASE region. The left-hand 
p-type region which is called the 
EMITTER is normally forward-biased 
with respect to the base by means of 
the battery El, so that the base-emitter 
junction conducts freely. 

The right-hand p-type region, termed 
the COLLECTOR, is biased in the 
opposite direction by battery E2, so 
that the base-collector junction is reverse- 
biased and would normally be con¬ 
sidered to be a high resistance. How¬ 
ever things are not the same as they 
would be with single junction. 

As we mentioned before, the base 
region is made quite thin. It is also 
made weakly n-type by only doping it 
with small quantities of donor impurity, 
whereas the emitter region is made quite 
strongly p-type by strongly doping it 
with acceptor impurity. 

This “differential” doping has one 
major effect: it makes holes play the 
major part in the current conduction of 
the emitter-base junction. In other words, 
most of the current passed is in the 
form of holes passing from emitter to 
base rather than in the form of electrons 
passing in the reverse direction. 

THIN BASE 

Because the base is thin, the base 
region part of the reverse-biased 
collector-base junction depletion layer 
extends almost to the emitter-base junc¬ 
tion. This would not normally have 
much effect on the base, as the normal 
base carriers are electrons and would 
not be inclined to “climb” the potential 
“hill” to the negatively-charged collector, 
but it has quite an effect on the holes 
which reach the base from the emitter 
region. 

To these, the “hill” is not an uphill 
grade but an inviting downward slope. 
Thus, unless they are met and cancelled 
by one of the free electrons in the base 
as soon as they arrive, there is a good 
chance that they will “roll down” the 
potential hill into the collector region. 

Confused? Then consider it from 
another viewpoint. The base-collector 
junction is reverse-biased, meaning that 
carriers would normally not pass from 
one side to the other because of the 
fixed-ion concentrations and potential 
“hill” of the junction depletion layer. 
But the “hill” is only an upward grade 
for the particular carriers normally 
present on each side. 

"WRONG** CARRIERS 

What the emitter-base junction does, 
because of its forward bias, is to 
INJECT the “wrong sort” of carriers 
into the base-collector region. Not the 
usual electrons, which see an upward 
grade to the collector region, but holes 
— which see the potential gradient as 
a downward grade, and may therefore 
pass straight through. 

The holes “haven’t been told” that the 
collector junction is meant to be an 
open circuit, as it were, and they accord¬ 
ingly have no objection to crossing over! 

Not all of the holes which cross the 
emitter-base junction pass through into 
the collector. A few are cancelled by 
electrons before they can do so, and the 
base region accordingly receives a 
corresponding number of electrons from 
the external base connection — in other 
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words, a small amount of the original 
emitter current flows “out” via the base 
lead, but most of it passes through to 
the collector. 

The currents in the transistor can be 
visualised in terms of the base lead 
current lb and the collector lead current 
Ic. In figure 10, lb can be imagined 


THIS JUNCTION 
FORWARD BIASED 


THIS JUNCTION 
REVERSE BIASED 


EMITTER 


(lb T 


BASE 


Fig. 10 


as flowing in the small left-hand circuit 
loop, while Ic flows around the large 
outside loop. le may be considered as 
simply the sum of the two, as they both 
flow through the emitter lead. 

Due to the action of the transistor, 
there will be a definite ratio between 
lb and Ic, the collector current normally 
being many times lb. If we change lb by 
a small amount thereby modifying the 
base-emitter depletion layer, Ic will be 
found to change by a proportional and 
much greater amount. 

In other words, the transistor will 
amplify small current changes. If we 
superimpose a small signal on the base 
current lb, a larger replica of the signal 
will appear in the collector current Ic. 
If we include a resistor Rc in series 
with the collector, it will develop a 
voltage drop which will be proportional 
to the current changes, to produce an 
amplified output voltage. 

Like the triode valve, then, the 
transistor can amplify tiny signals so that 
they may be used to perform such tasks 
as operate earphones, loudspeakers, 
television picture tubes and so on. It is 
thus a very useful device in many fields 
of electronics — particularly as it does 
not need to be supplied with heater 
current as does the triode valve. 

Before we end this discussion of the 
transistor, there are one or two points 
which we should look at. The first is 
the matter of the amount of amplifica¬ 
tion obtained. 

It should be fairly obvious from the 
foregoing discussion of the operation of 
the transistor that the amplification will 
be governed by the number of holes 
which pass straight through the base 
from emitter to collector. The fewer 
the number of holes which are inter¬ 
cepted by electrons to produce lb, the 
higher will be the gain. 

In manufacturing the transistor the 
gain can thus be manipulated by two 
methods: (1) making the doping ratio 
between the emitter and the base high so 
that the current is mostly holes going 
from emitter to base, and (2) making 
the base thin so that there is less oppor¬ 
tunity for the holes to meet electrons 
before crossing to the collector. There 
are also a number of other techniques 
which need not concern us at present. 

There are a number of ways of ex¬ 


pressing the gain of a transistor, but 
many need not concern us here. For 
the present, it is probably sufficient to 
know that there are two common terms 
used, both being current gain ratios. 

The first is ALPHA (o), which is 
basically the ratio of collector and 
emitter currents, Ic/Ie. Since Ic is 
always smaller than 
Ie. Alpha is always 
smaller than one, be¬ 
ing nearer to one 
for high gain tran¬ 
sistors than it is for 
low gain transistors* 
The other current 
gain ratio is BETA 
(P) which is basically 
the ratio of col¬ 
lector and base cur¬ 
rents, Ic/Ib. Beta 
is almost always 
more than one and, 
in high gain transis¬ 
tors, can be as high 
as three or four hun¬ 
dred. 

Since Alpha and 
Beta are simply dif¬ 
ferent ways of con- 


COLLECTOR 


A dozen low-power transistors can 
easily fit into a thimble. These are 
not sub-miniature types as used in 
hearing aids, but normal general- 
purpose types. 

sidering the same effect in the transistor, 
they are related to one another; knowing 
one permits the other to be calculated. 
Beta is given by Alpha divided by (one 
minus Alpha); by turning the expression 
around. Alpha equals Beta divided by 
(one plus Beta). 


A photograph showing the con¬ 
struction of a typical high-frequency 
transistor. This type is called a 
"mesa" because the base wafer is 
etched away and resembles a mesa 
plateau . 
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A. Amplifier, radio, turntable and speaker switching unit 

B. Amplifier, radio and turntable unit 

C. Amplifier, radio and speaker switching unit 

D. Amplifier unit 

Whatever your need in sound amplifying, there's a precision- 
engineered AWA audio-amplifier designed for your special 
requirements. This fine equipment is designed and built by 
engineers with a background of 50 years’ leadership in elec¬ 
tronics, and a world-wide reputation in broadcasting and 
communication. 

For specialised service, installation and complete details, 
contact: 



, | .! 

AMALGAMATED- WIRELESS (AUSTRALASIA) LIMITED 


• 554 PARRAMATTA ROAD, ASHFIELD. 71-0791. 

• 167 QUEEN STREET, MELBOURNE. 67-9161. 

• CNR. WILLIAM AND NEWCASTLE STREETS, PERTH. 28-3425. 

• 123 MURRAY ST., HOBART. PHONE 3-3836. 

• 80 CAMERON ST., LAUNCESTON. PHONE 2-1804. 


Available in other States from:— 
NEWTON MCLAREN LTD., ADELAIDE 
• CHANDLERS PTY. LTD., BRISBANE. 
And from leading wholesalers. 
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It should be realised that due to 
thermal energy at normal ambient tem¬ 
peratures, some electrons and holes are 
generated in small quantities in all types 
of semi-conductor—intrinsic, n-type and 
p-type. Thus, in the transistor, EVEN 
WHEN AN EXTERNAL INPUT 
CURRENT IS NOT APPLIED, there 
are small currents flowing because 
thermally generated carriers “of the 
wrong sort” are present in small num¬ 
bers and are able to 
cross the various 


“drift,” “micro-alloy diffused,” and many 
others, are used for amplification at very 
high frequencies and for other special 
jobs. However, all are based on the 
type which is shown in figure 10, except 
some few special types which are strictly 
not transistors at all but are so called 
for the sake of simplicity. 

A final word: Although the transistor 
is the semi-conductor equivalent of the 
triode valve there is one vital difference. 


junctions. 

For instance, due 
to heat energy, there 
will be some holes 
present in the base 
region even in the 
absence of holes be¬ 
ing injected from 
the emitter, and 
these will be able to 
“roll down the hill” 
into the collector. 

These thermally 
generated “minority 
carriers,” as they are 
called, are the rea¬ 
son for small LEAK¬ 
AGE currents which 
are observed to flow 
in the transistor even 
when no input is 
applied. As the num¬ 
ber of minority car¬ 
riers generated de¬ 
pends upon the tem¬ 
perature, the leak¬ 
age currents are like¬ 
wise proportional to 
temperature, both 
externally applied 


METAL CASE 


SMALL DOT OF 
P-TYPE IMPURITY 
ALLOYED ON 
(EMITTER) \ 


WAFER ON 
N-TYPE 
GERMANIUM- 
(BASE) 


REMAINING SPACE FILLED \ 

WITH THERMALLY \ 

CONDUCTING SILICONE \ 

GREASE ' 

LARGE DOT OF 
P-TYPE IMPURITY 

r ALLOYED ON (COLLECTOR) 

Fig. 11 


INSULATOR 


EADS 





A diagram showing the construction of a low-power 
transistor. This transistor is not made with the 
junctions "grown" side-by-side as in Fig. 10, but has 
the emitter and collector sections formed by alloying 
on "dots " of impurity. The collector dot is larger a* 
it has to dissipate more heat, being a higher resist¬ 
ance. The silicone grease helps conduct heat to the 
case , tor cooling. 


and internally generated. This is one of 
the things which tends to complicate tran¬ 
sistor circuits. 

Although, in discussion of the opera¬ 
tion of the transistor we examined only 
the PNP type, the operation of the NPN 
type is very similar, except that all 
operating potentials are reversed. The 
NPN type, by the way, use electrons as 
the principal conduction carriers rather 
than holes. 

Besides the simple PNP and NPN 
types there are also many others, 
developed for various purposes. Special 
types such as the tetrode, “mesa,” 


The valve controls output current with 
input voltage (grid bias), and has a very 
high resistance input—it draws a micro¬ 
scopic input current, if any at all. On 
the other hand, the transistor controls 
output current with input CURRENT 
and may present quite a low input 
resistance. 

By suitable circuit arrangements it is 
possible to make the transistor present 
the input circuit with quite a high resist¬ 
ance, but never as high as that presented 
by a valve, because the transistor works 
by input current and must draw a cer¬ 
tain amount before it can work. 


FOOTNOTE: 

From the discussion of the “depletion” 
layer in the above article, it might seem 
that one could measure the voltage set 
up across a semiconductor junction (due 
to the cancellation of holes and electrons) 
by means of a sensitive voltmeter. One 
might expect to find a small voltage 
across a germanium diode when it was 
connected to a vacuum-tube voltmeter, 
for instance. 

This is not the case, however, because 
as soon as an external measuring circuit 
is connected to the diode ANOTHER 
depletion “layer” forms. It forms in two 
parts, at the ends of the crystal where the 
wires connect—the external circuit simply 
acts like another junction, and cancella¬ 
tion occurs as before. Thus there is no 
nett voltage in the circuit, and the meter 
will show nothing. 

While we cannot measure the depletion 
layer voltage of a normal diode, we can 
measure a voltage across a special type 
of diode know nas a “solar cell.” In this 
type of diode, the “main” p-n junction is 
made so that it can be exposed to light 
or heat radiation while the rest of the 
diode remains unexposed. 


Because greater radiation energy is 
given to the carriers near the exposed 
junction, the depletion layer which is set 
up has a greater voltage than that at the 
connections, which are “dark’’ and at 
ambient temperature only. Thus there is 
a nett voltage produced, which can be 
used to operate small radio receivers or 
other devices. 



SPECIALS 

GENUINE BRAND-NEW 
AMERICAN "TEIECHRON" 
CLOCK-ALARM-TIMER 
MOVEMENTS 



230V 50C/S AC 
SWITCH RATING 230V 7'/ 2 A 

Make your own electric clock; 
clock-radio; alarm-clock etc. 

PRICE 28/- ea. Post Incl. 

C.O.D. delivery 3/3 extra 
(Quantities of 10 or more in one 
delivery 10% discount) 


ELECTRONIC RELAYS 

MAKE YOUR OWN BURGLAR ALARM 



Complete with PL21 thyratron 
240 V. AC. Operated by 
photo-cells, low current swit¬ 
ches, electrodes, etc. 

Normally open and normally 
closed contacts provided. 

Circuit diagram and connect¬ 
ing instructions included. 

PRICE £3/10/- each 

POSTAGE INCLUDED 
C.O.D. DELIVERY 4/6 EXTRA 

Joiyon Industries 

Pty. Ltd. 

30 MIOWERA RD„ 

NTH. TURRAMURRA N.S.W. 
PHONE 44 4639 

Guaranteed despatch within 7 days 
after receipt of order or clearance 
of cheque 
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WARBURTON FRANKI 

Where good quality and good value go hand in hand 


NEW Swiss Precision Oiler UINtlSTYL 

The pocket oiler that’s always clean. LEAKPROOF. 
DRAWS BACK EXCESS OIL, Not just an oilcan, but a 
precision made, controlled flow oil applicator. Similar 
in appearance to a fountain pen. Supplied complete with 
instructions and 2 capsules of oil. 

18/11 inc post 


SPEAKERS — Extra Specials 

• 12” 10 Watt Dual-Cone speakers. Frequency Response 
— 30 to 1500 c.p.s. Voice Coil Impedance either 2-4 
ohms or 12-16 ohms. 

£c / 1Q / jr Post Free Victoria. 

J*JI I ^ / U pj ease 3/6 postage other States. 


HEW DUAL 1009 TRANSCRIPTION 
RECORD PLAYER 


Auto/Professional turntable with dynamically balanced 
tonearm, for single play and changer operation. Tone 
arm has inbuilt stylus pressure gauge and will track at 
i gram. Any cartridge may be fitted or the unit can be 
purchased with the famous Dual crystal or magnetic 
cartridge as required. 

Dual 1009 Less Cartridge.£47/157- 


Dual 1009 w/crystal Cartridge Sapphire Stylus £53/12/- 
Dual 1009 w/magnetic Cartridge 

Diamond Stylus.£59/15/- 


• 8” 7 Watt Dual-Cone speakers. Frequency Response— 
30-1500 c.p.s. Voice Coil Impedance 2-4 ohms or 12-16 
ohms. 

£C /Q/g Post Free Victoria 

? I u Please add 2/6 postage other States. 


• 2 SPEAKER SYSTEM — comprising 12” Woofer 
and 5” Tweeter, c/w 2 m.f.d. Coupling Capacitor. Over¬ 
all Response 50-14000 c.p.s. Power Handling Capacity — 
15 Watts. Voice Coil Impedance — 15 ohms. 
f o / 1 Q /£ P° st Free Victoria. 

1 * ‘ ° Please add 4/6 postage other States 


6 TRANSISTOR RADIO SETS 

Boxed complete with carrying case, earpiece and battery— 
11 GNS. plus Pack and Post 2/6. 

2 TRANSISTOR RADIO SETS 

Boxed complete with carrying case, earpiece, battery and 
expanding aerial. 

£9/19/6 plus Pack and Post 1/6. 


RECORDING TAPE 

Imported Plastic Based. First Quality. 

3” Reel 200’ ■— 6/11 3” Reel 400’—16/11 7” Reel 1800’—46/11 

3” Reel 300’—16/6 5” Reel 900’—23/6 Plus Pack and Post 

6d. Reel. 

EXTENSION SPEAKERS 

Attractive Circular Metal Case 10” diameter. Ideal for 
Boats, Terraces, etc. 16 ohms Impedance. 

£5/2/6 Post Free. 


Extra Special 

TRANSISTORISED 

SIGNAL 

TRACERS 


Works from self-contained 9-volt battery. 
Supplied complete with vinyl carrying case, 
Battery and Shielded Cable with 2 alligator 
clips. Circuit and full instructions also supplied. 
This instrument may be employed by service¬ 
men, technicians, and amateurs in checking 
radio troubles. This model, compact-sized in¬ 
strument permits visual and aural signal tracing 


of RF, IF and audio circuits. Easy-to-operate 
. . . Defective points plainly appear by stage- 
by-stage tracing of signal all the way from 
antenna to the speaker. Also serves as a use¬ 
ful amplifier for checking microphones and 
record players 

8 GNS. inc. postage 


MICROPHONES 

Hi-Impedance Dynamic c/w built in 
stand, cable and plug. 

35/- Post Free. 


CRYSTAL MICROPHONES 

Local manufacture. Supplied with 
stand adaptor and flex. 

1 Q / 1 1 Each plus 7d 
1 1 Pack and Post. 


CRYSTAL PICK-UP 
CARTRIDGES 

Turn over type c/w LP and Std. sap¬ 
phire styli and mounting bracket. 

25/6 Each Post Free. 


ELECTROLYTIC 

CONDENSERS 

Ducon Vertical Mounting Type. 

25 m.f.d. 40 V.P. — 2/6 each 

or 27/6 doz. 

100 m.f.d. 40 V.P. — 3/- each 

or 33/6 doz. 

8 m.f.d. 350 V.P. — 2/9 each 

or 30/6 doz. 

16 m.f.d. 350 V.P. — 3/6 each 

or 38/6 doz. 

16 m.f.d. 525 V.P. — 4/- each 

or 45/6 doz. 

Post Free. 


SOLDERING IRONS 

240 Volt A.C. Mains type, 30 watts. 
Supplied with 2 copper bits 3/16” x 
7/16” diameter, flex and plug. 

29/6 Each Post Free. 


ALSO 

De Luxe 50 Watt 5/16” bit with 
built in cord guard, flex and plug. 

39/11 Post Free. 




WARBURTON FRANKI 

359 LONSDALE ST., MELBOURNE — MU 8351 


JL*l_IIL 

m LONSDALE oa 


• TRADE 

ALSO SUPPLIED 

• OPEN SAT. 
MORNING 


Please include postage or freight with all orders 
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A READER BUILT IT! 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


REDUCTION OF HUM IN HI-FI EQUIPMENT 


From Mr A. J. Barnes of 11 Wil¬ 
kinson Lane, Telopea, N.S.W. we 
received this article indicating 
how he has dealt with the problem 
of hum reduction in high fidelity 
audio amplifiers. 


Mr Barnes writes as follows: 

Nowadays it is generally agreed that 
an audio amplifier with frequency near 
perfect, as far as human hearing can 
tell, presents a comparatively simple 
design problem. For this reason it is 
usually the strongest link in the audio 
chain. 

Assuming that a choice of high-grade 
turntable, pickup and speaker has been 
made, it is quite possible to hear, at 
normal volume, no sound whatever 
other than that which the disc has re¬ 
corded. This desirable state of affairs 
is not always attained, however, and 
often the drama of the quiet phrases of 
music and opera is spoiled by a steady 
hum or other spurious noise which soon 
becomes a major irritant. 

Now it is an easy matter to filter and 
smooth out the rectified alternating 
current so that the anodes of the valves 
are fed with direct current, as smooth 
and as ripple-free as from a battery 
supply, but hum can still be fed into the 
circuit in other ways. 

Often the worst offender is the pow¬ 
er transformer. The alternating mag¬ 
netic field of the transformer can induce 
audible hum into a magnetic pickup at 
a distance of two feet or more. One 
can check the extent of this field by 
listening with headphones connected 
across an iron-core inductor, such as a 
small filter choke or speaker transform¬ 
er. The inductor is moved around at 
various angles and distances from the 
energised power transformer. 

For reasons of convenience of hand¬ 
ling and compactness, the power trans¬ 
former of most amplifiers is mounted 
on the amplifier chassis where, although 
carefully positioned, there may still be 
an irreducible amount of electro-mag¬ 
netic and electrostatic coupling to 
wiring and other components; this 
means hum. 

Furthermore, because it is desirable to 
have short connections between pickup 
and amplifier the power transformer 
may be close enough to the pickup to 
induce a hefty hum. The shielding of 
power and audio transformers is diffi¬ 
cult, because it would take up to an inch 
or so of steel or iron to act as an 
effective shield. 


POWER TRANSFORMER 
ON SEPARATE CHASSIS 



The power supply separated from amplifier chassis . 


TURNTABLE RIM 



MOTOR 


RESISTOR 


\ 

MAINS CORD 


Reduction of motor hum . 

The logical thing to do, if hum from 
the power transformer is suspected, is 
to remove the transformer from the 
amplifier chassis and install it on its own 
separate small chassis, fitted with an 
octal socket. A multi-conductor cable, 
four or five feet long, with octal plug 
can then feed power from the trans¬ 
former to a tag-strip on the amplifier 
chassis. The transformer may then be 
placed in an inconspicuous position well 
away from the rest of the gear. 

Another advantage with this arrange¬ 
ment is the fact that mechanical vibra¬ 
tion from the transformer is not trans¬ 
mitted through the equipment cabinet to 
the pickup stylus — a common cause 


of hum or rumble, especially with 
stereo pick-ups. 

Hum also is often collected by mag¬ 
netic pickups from the turntable motor 
and a satisfactory reduction of this 
trouble is not at all a difficult job. 
Firstly we can reduce the power input 
to the motor and thereby reduce the 
intensity of the magnetic (hum) field 
radiated. Most motors have ample 
power reserve to accept reduction of 
power input without interference to 
speed regulation. 

The motor used by the writer is 
specified to operate on a voltage of 
from two hundred to two hundred and 
fifty volts. This motor is now running 
quite steadily with a two thousand ohm, 
wire wound, resistor connected in series 
with the power plug. 

It is a good idea also to place an 
additional rubber mat (such are avail¬ 
able) on the turntable. This will lift 
the pickup further away from the motor 
(even a fraction of an inch is worth¬ 
while) and, what is more, the steel or 
iron turntable will have less effect on 
the playing weight of magnetic pickups, 
while the risk of rumble is also reduced. 
If you do this don’t forget to reset the 
stylus angle. 

Many other causes of hum trouble 
could be mentioned but these have been 
frequently discussed in this journal and 
the suggestions and constructional lay¬ 
outs should be, as a matter of course, 
followed exactly, there has been a lot 
of thought and practical experience put 
into them. 
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—ABOUT 

DISPLACEMENT 

CURRENT 


A little “snowed under" with other tasks this month, the Editor wondered 
whether I could provide some discussion material for these columns. As 
luck would have it, I had just been involved in a discussion of capacitive 
displacement current, the substance of which we felt might be of interest 
to readers. So, in the words of a popular television comedian, “and 
awaaay we go! ..." 

My Jsamiesosa How® 


I N the fourth chapter of the current 
“Basic Radio Course,” which appear- 
in the November, 1963, issue, we discuss¬ 
ed capacitors and their operation. 

In the initial discussion, we stated 
that the term “displacement current” is 
used to denote the currents which flow 
in the connecting wires during the charg¬ 
ing and discharging of a capacitor. 

Since the article appeared, two readers 
have contacted us to tell us that this 
statement was incorrect. One of them 
was a gentleman of substantial academic 
standing — but his comments were not 
delivered “ivory tower” fashion, because 
to our knowledge he spends a consider¬ 
able amount of his time at a local High 
school organising a science-radio club. 

As a scientist, he is very conscious of 
the importance of a good grounding in 


basic principles, and therefore felt that 
the matter was of considerable import¬ 
ance. 

The other reader was motivated by the 
came feelings. 

Now, as many of our older readers 
will be aware, the present “Basic Radio 
Course” is a modernised and improved 
version of our previous “Simple Course 
in Radio”, brought up-to-date with addi¬ 
tional information and corrected accord¬ 
ing to current theories. 

As the earlier course was basically 
quite sound, we adopted this procedure 
as being the most efficient. If we were 
to try to write a complete new course, 
the time and effort required would be 
very much greater and other sections of 
the magazine would tend to suffer as a 
result. 


As it is, we do spend a considerable 
time each month in revising the appro¬ 
priate chapter of the earlier course. In 
fact, this month’s chapter on semi-con¬ 
ductors and the transistor had to be writ¬ 
ten from scratch, because the earlier 
course hadn’t covered this material for 
fairly obvious reasons. 

With the chapter concerned, we spent 
quite a lot of time in revising the early 
material covering the operation of capa¬ 
citors, as well as adding descriptions of 
modern plastic and ceramic capacitors 
and generally up-dating the descriptions 
of the other types. 

I mention all this simply to put read¬ 
ers into the picture, in case it be thought 
that we regard the “Basic Radio Course” 
lightly. Take it from me, we don’t. It 
has proved to be a very timely feature. 

And, in case the same or other read¬ 
ers are beginning to think that the above 
information is being laid as groundwork 
for a red-faced abject apology, let me 
state straight away that this i; not the 
case. The statement was not a slip of the 
typewriter nor something which “slip¬ 
ped through” despite our checking. 

Well, then, what about displacement 
current? Are the two readers right, and 
are we guilty of the charge of mislead- 


Fig. I 




NO FIELD 


DIRECTION OF FIELD 



FIELD PRESENT; 
ORBITS DISPLACED 
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ing the beginner, by telling him something which will 
hamper his understanding of more advanced things, and 
which he will finally have to unlearn? 

I don’t know, because there seems to be considerable 
confusion as to the correct, unambiguous meaning of the 
term “Displacement.” 

Comparing the definitions accorded it in a fair number 
of textbooks in our library, I have found AT LEAST TWO 
quite different meanings—each with a fairiy logical deriva¬ 
tion. And each is explained in a variety of different ways 
and on a number of academic levels. 

I think the best thing is to explain the two alternative 
meanings as we see them, together with a third meaning 
which seems to be more or less implicitly given to the term 
in practice. Readers should then be in a position to make 
up their own minds as to whether we were right or wrong 
in making the statement concerned. 

And who knows? Perhaps a learned reader may be 
prompted to come forward with undisputed proof that one 
or another of the alternative meanings is the correct one. 
Or even show that they are all wrong, by proving yet 
another to be the true meaning! In shorf, this is very good 
“argument” material! 

MEANING No I: 

A very early concept associated with the theory of the 
behaviour of a dielectric material in the presence of an 
electric field was that the orbits of electrons in the dielectric 
atoms were distorted or “displaced” by the field. Thus in 
most basic texts, particularly those written a number of 
years ago, one finds diagrams like that shown in figure 1. 

The diagram is intended to show that, under the in¬ 
fluence of the field, the orbits of the electrons develop a 
bias in a direction opposite to that of the field. 

Apart from the rather simplified picture of the atom as 
a little solar system, with electrons as little golf-balls whiz¬ 
zing around in perfect circles, this idea seems fair enough. 

The field represents the direction in which a hypothe¬ 
tical “unit positive charge” would be tempted to move, so 
it is reasonable to suppose that the negatively charged 
electrons would tend to alter their orbital course in favour 
of the opposite direction. In short, that the electron orbits 
would shift bodily towards the positively charged side of 
the capacitor. 

And what more logical name to describe this effect 
than “displacement current?” When the field is applied 
or removed, there would be a net movement of charge in 
a certain direction, until the new orbits are stabilised. Move¬ 
ment of charge is a current, and in this case the current 
is due to orbit displacement. 

HOLD IT! 

Now, before I am jumped on, let me say that I am 
well aware that various modern textbooks call this self¬ 
same effect the “dielectric polarisation current”—a term 
which is also quite sensible. 

But this is irrelevant. The point is that the term 
“displacement current” has been, still is to a certain extent, 
and probably will be in the future used to signify the 
effect concerned. And why not, since it is just as innately 
applicable as “dielectric polarisation current?” 

The other principal meaning given the term seems to 
have been originated by Maxwell, the “father” of electro¬ 
magnetic wave theory. 

In his analysis of the way in which electromagnetic 
waves are propagated, Maxwell decided that a very con¬ 
venient way of imagining a changing electric field was to 
consider it equivalent to a current, because the changing 
electric field produced a surrounding magnetic field identical 
to that which would be produced by a current. 

In analysing the charging of a capacitor, for instance, 
this allowed Maxwell to apply Kirchhoff’s first law in com¬ 
puting the instantaneous value of the magnetic field sur¬ 
rounding the capacitor gap. (Kirchhoff’s first law, or the 
“current^ law,” is simply that the sum of all currents enter¬ 
ing and leaving any given point in a circuit is zero. In 
other words, currents are continuous.) 

To see what this means refer to figure 2. Here a capa¬ 
citor is shown being charged from a battery, and at the 
instant showrn the charging current has a value “I.” As 
every schoolboy learns, the current I in the wires will be 
accompanied by a magnetic field around them. The flu* 
density of the magnetic field is given by various laws, 
being proportional to I, inversely proportional to the dis¬ 
tance from the wire, and influenced by various, other things 
which need not concern us here. 

But the current in the wires is not the only thing 
which produces a magnetic field, for a virtually identical 
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To illustrate that a capacitor which is "passing" a 
current has a magnetic field around it, we set up the 
experiment shown in the photographs below, using a 
high-voltage ceramic capacitor kindly supplied for this 
purpose by Ducon Condenser Pty. Ltd. "Dielectric 
polarisation current" can be used to partly explain 
this field, but we feel that the photos are of interest 
none the less. 


Alternating current, used to give continuous read¬ 
ings, is passing through the wires and capacitor. 



I 
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With the search coil moved up to the centre of the 
capacitor "gap", the reading on the meter is un¬ 
altered, showing the same field value. 



Above the capacitor the reading is again the same 
as before, as one would expect. 
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field is produced in the gap of the 
capacitor — where there is no wire and, 
presumably, no current. So we have 
problem number one: whence cometh 
the field? 

The second problem arising from 
figure 2 is seen if we look at the circuit 
through Mr Kirchhoffs eyes. How 
come we have a current flowing all 
round the circuit except through the 
gap? 

Now Maxwell developed the theory 
of electromagnetic radiation, implicit in 
which are the ideas that (a) a magnetic 
field is produced by a changing electric 
field, and vice-versa, and (b) energy can 
be transferred from one point to another 
through empty space by an electromag¬ 
netic field alone. 

UNNECESSARY 

Therefore, it should not have worried 
Maxwell that in a situation, such as that 
of figure 2 , a magnetic field is produced 
in the gap of the capacitor, as the simple 
explanation is that it is produced by a 
changing electric field. 

Nor should the fact that Kirchhoffs 
law doesn’t apply have worried him, as 
the self-same electric field can easily be 
imagined as acting as an energy-transfer¬ 
ring link in the circuit. Current or energy 
—what’s the difference? 

Whether he was worried or not, how¬ 
ever, he apparently suggested that the 
changing electric field in the gap of the 
capacitor could be considered to be 
equivalent to a HYPOTHETICAL 
current. He called this hypothetical cur¬ 
rent the “free space displacement 
current” or simply the “displacement 
current” — apparently deriving the name 
from the old term for electric flux 
density, which was “electric displace¬ 
ment.” 

The idea of a hypothetical current in 
the gap makes everything very nice, of 
course. The magnetic field around the 
gap no longer seems to be “defying” any 
laws, and Kirchhoffs current law once 
more seems to be true as there looks 
to be a continuous current around the 
circuit — a “factual” one through the 
wire and a “hypothetical” one through 
the capacitor. 

But the device isn’t really necessary. 
Rather than use this imaginary current 
to patch up the old theories in their 
original form, it is really better to modi¬ 
fy the theories to make them fit observ¬ 
ed phenomena. 

Rather than explain the magnetic field 
by inventing displacement current, it is 
better to say that the basic cause of a 
magnetic field is a changing electric field. 
A current is then simply a special case of 
the new general law — a particular sort 
of changing electric field. 

And rather than use an invented dis¬ 
placement current to make Kirchhoffs 
current law true, it is better to change it 
into a law of energy flow continui.y. Both 
currents and fields are then regarded as 
particular types of energy flow, and our 
new law is able to cope with all occasions 
without requiring the “imaginary 
crutches” support that is needed by the 
original law. 

Just why Maxwell “invented” this 
hypothetical current I don’t know. Per¬ 
haps it was to pacify his fellow scientists, 
who mightn’t have appreciated his appar¬ 
ent temerity in claiming that Kirchhoffs 
law wasn’t infallible. Perhaps it was 
simply to help people make the transition 
to the new way of thinking about fields 
and energy. 

Whatever his reason, however, and 


though I for one may regret it, the fact 
remains that he did what he did. 

So we have a second meaning for our 
term. 

The third meaning possibly derives 
from a feature of Maxwell’s idea about 
his displacement current — namely, that 
the hypothetical displacement current in 
the gap of the capacitor has the same 
value as the current in the wires. 

Because Maxwell’s hypothetical current 
only flows when current flows in the wire, 
it follows that it only flows during the 
charging and discharging processes. And 
as it has the same value as the charging 
and discharging currents in the wires, 
there is bound to be a certain identifi¬ 
cation between the two current types — 
real and imaginary. Or, to use an earlier 
phrase, the factual and hypothetical. 

It is not surprising, therefore, that 
there are a certain number of people 
who identify the term “displacement cur¬ 
rent” with the charging and discharging 
currents in the wires of the circuit. 

Perhaps this identification arises from 
incomplete grasping of two separate 
theories — an idea that the term “dis¬ 
placement current” should be used to 
describe SOMETHING concerning 
capacitors, combined with the idea that 
a gap current is not essential for 
capacitor operation. Without the know¬ 
ledge, for instance, that a hypothetical 
gap current was what Maxwell meant 
by the term. I don’t know . . . 

I don’t say this third meaning neces¬ 
sarily came from anything Maxwell said, 
because it is likely that other factors 
have played a part. For instance, many 
texts of the less academic type used an 
explanation of capacitor action which 
talks solely in terms of electrons 
“sucked” from one plate and “pushed” 
to the other. The plates are often liken¬ 
ed to school playgrounds, and the elec¬ 
trons to school pupils streaming into the 
“playground” at recess or disappearing 
from it when the bell rings. 

INCOMPLETE 

While this explanation is a good deal 
more satisfactory than the old one which 
explained charging solely in terms of 
distortion of the dielectric atoms (mis¬ 
leading countless folk into thinking that 
a capacitor wouldn’t work without some 
sort of dielectric), it is still only part of 
the story. 

It is fairly easy to see that it could 
play a part in giving people the impres¬ 
sion that “displacement current” is 
simply an overall term covering the 
charging and discharging current, be¬ 
cause it leads them to believe that 
charge and discharge are simply and 
solely electrons whizzing to and from 
the plates along the wires. 

As the word “displacement” may 
easily be construed as referring to the 
motion of the electrons concerned, this 
third term is in fact not without its own 
justification. 

Well, then! That’s the situation. One 
term, and at least three current meanings 
for it—each with its own group of de¬ 
fenders, and its own claim to legitimacy. 
And yet it looks such a harmless 
word . . . 

I think all that remains to be said is 
a brief explanation regarding the cause 
of this discussion — the reference to 
“discharge current” which we made in 
the November article. From the above, 
it should be obvious that we were giving 
the term its third meaning. 

Why? In the first place, we didn’t 
(Continued overleaf) 
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performed by two small 240 volt AC 
reversible motors controlled by four re¬ 
lays. The relays, in turn, are energised 
by 50 volts DC fed to them over four 
separate lines from the control room. 
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The two relays for each motor are used 
to energise it in the forward or reverse 
direction as required. 

The Controller does all this by oper¬ 
ating a“joy stick” on the control console, 
similar in appearance to the “joy stick” 
of an aeroplane. With this, the Con¬ 
troller can swing the camera into any 
aspect to enable him to get a picture of 
traffic in any direction. 

Due to the much lower power re¬ 
quirements, the zooming and focusing 
functions are performed by small six- 
volt permanent magnet motors fed with 
six volts DC directly from the control 
room. Since they are permanent mag¬ 
net field motors, reverse rotation is ob¬ 
tained quite simply by reversing the 
polarity of the DC fed to the line. 

In the operation of all controls the 
operator simply holds the appropriate 
control in the “on” position until the 
desired amount of movement has been 
achieved. 

Only one set of camera controls is 
provided at the console, the operator 
selecting the camera he wishes to con¬ 
trol by means of a selection switch. 
Similarly, there is only one set of con¬ 
trol cables, which runs to all five cam¬ 
eras. The camera selection switch op¬ 
erates a relay at the appropriate camera 
which connects it to tine control cable. 

Although the system is currently using 
five cameras, it is anticipated that this 
will be increased to 12 with the intro¬ 
duction of stage two of the TV system, 
and that this will be completed in about 
12 months’ time. Stage three is expected 
to come into operation sometime in 


1965 with another six cameras, making 
18 in all. 

Finally, it must be emphasised that 
this traffic control system is unique 
throughout the world. While it is true 
that there are one or two similar sys¬ 
tems in other countries, both the De¬ 
partment of Motor Transport and the 
contracting companies who installed the 
equipment are emphatic that this system 
is by far the most versatile which has 
yet been conceived. 

This fact is all the more gratifying 
when it is realised that the ideas were 
conceived by the Department of Motor 
Transport and that the equipment to 
implement these ideas was designed and 
manufactured by local industries. All 
the traffic controlled light standards and 
the associated local controllers were built 
by the Department of Motor Transport 
and the whole project is one which will 
no doubt set the pattern for many cities 
in Australia and throughout the world. 


ARGUMENT—Concluded 

want to trouble the beginners with a 
hypothetical current which isn’t of much 
use to anyone outside an academic insti¬ 
tution—and even then of questionable 
use. 

In giving beginners what we believe 
to be a simplified but accurate picture 
of electronics, we try to keep in mind 
what philosophers know as Occam’s 
Razor—“don’t multiply entities beyond 
necessity.” In other words, we don’t 
introduce any more quantities than are 
strictly necessary to explain matters 
accurately. There’s enough to learn as 
it is, without throwing in a few more 
imaginary ones! 

Time enough for people to consider 
Maxwell’s suggestion, if and when they 
progress that far. 

We didn’t use the first meaning of 
the term either, for the reason that it 
would have undone some of the work 
of those who are currently trying to 
clear up some of the confusion by per¬ 
suading people to use the term “dielec¬ 
tric polarisation current” to describe this 
effect. We think it’s a move in the 
right direction. 

Obviously, we were left with the third 
meaning, and we used it because (a) it 
didn’t talk about something which isn’t 
there, and (b) it is simple and gives the 
term a useful meaning. 

There’s the full story. 

What do you think? Were we wrong? 


RED FACE DEPARTMENT 

A number of astute readers have hast¬ 
ened to point out that last month, in 
my correction of reader’s errors regard¬ 
ing the April, 1963 Capacitance Meter, 
I was myself in error. The capacitive re¬ 
actance is of course 1/wC, and the final 
formula (Vr/314R) times the inverse 
square root of (V squared minus Vr 
squared). 

The only excuse I can offer for put¬ 
ting wC for the capacitive reactance is 
that I had been working on a problem 
involving quite a few susceptances. When 
I typed wC (capacitive susceptance) in 
place of 1/wC, it looked perfectly nor¬ 
mal. Is my face red! 

Who would have believed that such 
a simple R-C circuit could have caused 
three different people to make three dif¬ 
ferent errors? — Jamieson Rowe. 


a m 
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ACOUSTIC FEEDBACK PROBLEMS 

Acoustic feedback is one of the things in the audio field we could well do 
without—at least insofar as it causes public address amplifiers to howl, 
guitar amplifiers to howl, short-wave sets to howl and record playback 
systems to produce fearsome rumbles and roars that threaten the loud¬ 
speaker cones. 

By Mewil® Williams 

L ET’S have a closer look at each of the amplifier and receiving an even 
these fairly well-known manifesta- louder sound in return, 
tions of acoustic feedback and its close What we have, in fact, is an ampli- 
relative, mechanical feedback. fying system, with energy being fed back 

The situation in regard to public from output to input—a definition which 
address amplifiers has surely been happens, fairly aptly, to describe an 
encountered or observed by most people, electronic oscillator. Since the output- 
It follows a familiar pattern:— input feedback is in the form of sound 

Somebody wants to amplify speech or energy, it is logical tt) describe the effect 
singing in a church or a hall, so they as “acoustic feedback.” 
stand a microphone on the plat- So, as the gain of the amplifier system 

form, install a loudspeaker nearby, inter- is increased, by turning up the volume 
connect the two with an amplifier, then control, it produces proportionately more 
turn up the volume control with great output and feeds more sound back to 
expectations. the microphone. If the volume control 

But alas, before the volume control is turned up far enough, there is every 
has been advanced far enough to pro- chance that the overall gain at some fre- 
duce the desired level of sound, the quency will reach the point where more 
system begins to emit a loud, continuous sound energy is fed back from the 
howl, of its own accord. The only way speaker to the microphone than the 
to stop it is to turn the volume control microphone and amplifier needs to sus- 
down again, at which setting the system tain it. 
may not give anything like the desired A TiriM 

amount of sound reinforcement. vJbOILLA I IvJIN 

Or, maybe,. the system superimposes As might be expected from other types 
a most annoying ringing sound on the of electronic circuit, when the energy 
speech or music. fed back reaches that order, the system 

If the person responsible for the begins to generate self-sustained oscilla- 
system is not aware of the problem, tions; hence the howling noise that most 

there is every chance that he will blame people have heard at one time or another, 

the actual amplifier and return it to from public address amplifier systems, 
wherever he obtained it, with the com- whi , e it may be helpful t0 discuss 
plaint that it howls. how acoustic feedback effects may 

I" fact, lt: ls most unlikely that the become accentuated, or be alleviated, it 
amplifier is to blame for the trouble— j s important to emphasise one basic fact: 
but rather the villain we introduced The root cause of ac0U stic feedback 
at the outset acoustic feedback. j n a p.A. amplifier system lies in the 

Let’s see what happens in a public situation which allows sound from the 

address amplifier system: loudspeaker to return to the original 

© The microphone is designed to pick source microphone, 
up sound waves in its vicinity and turn If the two were entirely remote, no 
them into corresponding electrical signal acoustic feedback could occur. However, 
voltages. ... if any sound from the loudspeaker can 

• The amplifier is designed to accept reach the source microphone, then some 
these tiny signals and magnify them degree of feedback is inevitable, 
into much more powerful signals. « if t he feedback is very slight, it 

® Fed to a loudspeaker, these ampli- ma y no t noticeably affect the sound 
fied electrical signals are converted back quality. 

to sound waves for the audience to hear. @ if t be feedback merely approaches 

the level necessary to promote oscilla- 


can be arranged that the overall response 
of a public address system be as flat 
as possible, and therefore free from 
peaks. 

By way of example, suppose that, for 
some reason, the gain of a public address 
amplifier rises to a peak around 3,000 
cps, which is 4 times (or 12 decibels) 
above the gain over the rest of the audio 
range. 

When the volume control of such a 
system is advanced, feedback will norm¬ 
ally become evident first in the vicinity 
of the response peak at 3,000 cps. In 
fact, the gain will have to be limited 


MICROPHONE "HEARS" 


tion, it will generally superimpose a 


This is all as it should be but, unfor- ringing quality on the amplified sound, 
tunately, if the microphone and loud- © if the feedback is sufficient to sus- 
speaker are close together or in the same tain active oscillation, it will produce a 
room in a building, the microphone also continuous whistle or howl. 

“hears” the sound from the loudspeaker. The frequency around which ringing 
It turns it back into an electrical signal, or howling centres is usually the fre- 
v/hich is amplified, to emit from the quency at which most acoustic feedback 
loudspeaker as a somewhat louder is evident or, to put it another way, where 
sound. This the microphone “hears*' the gain of the system is highest, 
more clearly, feeding a bigger signal to In practice, it is very helpful if it 
Radio, Television & Hobbies, February, 7964 


A targe column or "line source" loud¬ 
speaker enclosure described in our 
July , 796 7 issue. Well suited for use 
in a large church or hall, it will 
logically house up to six 8in round 
or 9 x 6in oval speakers. 

to a setting just short of that which 
produces annoying ringing or howling 
at this frequency. 

But here is the vital point: with the 
gain set to a level dictated by the peak 
in the response, the amplification at 
other (and wanted) voice and music fre¬ 
quencies, will be only about one-quarter 
or 12 decibels below what it could other¬ 
wise be. 

In short, if the peak did not exist, 
the whole gain of the amplifier could 
be brought up by about 4 times, before 
it approached the threshold of acoustic 
instability. This would represent a very 
significant increase in the amount of 
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voice or music reinforcement it could 
provide. 

In general, lack of smoothness in the 
response curve is due, in a minor degree, 
to the basic amplifier, rather more to 
the listening room or hall, still more 
to the loudspeaker system and, for 
inexpensive systems, most of all to the 
microphone. 

The reasons for grading the blame in 
this fashion are as follow: 

(1) Most amplifiers, in themselves, have 
a fairly smooth frequency response or, 
at least, one that is reasonably free from 
sharp peaks in the normal audio range. 

(2) Most rooms or halls variously 
absorb or reflect sound energy and have 
“standing wave” patterns in the lower 
register. They do not, however, exhibit 
resonances as sharp or as damaging as 
those commonly exhibited by loud¬ 
speakers and microphones. 

(3) Loudspeakers exhibit response 
curves which are classically a mass of 
closely spaced peaks and troughs. A loud¬ 
speaker or loudspeaker system which 
exhibits a prominence, particularly in 
the middle register—say 400 to 4,000 
cps—will certainly aggravate the ten¬ 
dency to active feedback. 

(4) Good quality microphones, as used 
by broadcasting and recording studios, 
are very good in terms of frequency 
response. Unfortunately, cheaper micro¬ 
phones—in the, say, £10 and under class 
—become progressively poorer and ex¬ 
hibit more prominent peaks, often 
more troublesome than those exhibited 
by loudspeakers. 

FUNDAMENTAL PROBLEM 

The foregoing discussion carries most 
of the clues necessary to minimise 
troubles with acoustic feedback in public 
address amplifiers. Note that we said 
“minimise,” because acoustic feedback is 
a potential and fundamental problem 
wherever a microphone must be used 
within “earshot” of the loudspeaker 
which it ultimately feeds. 

First and foremost, the two should 
be separated by the largest practical dis¬ 
tance, since this is likely to reduce the 
level of amplified sound fed back into 
the microphone. However, this course 
is limited by the desirability, from the 
viewpoint of the audience, of having the 
amplified sound come from the same 
general direction as the visible sound 
source. 

Another helpful measure is to use, 
if possible, a fairly directional loud¬ 
speaker system, so placed and so directed, 
that only a small proportion of the ampli¬ 
fied sound is radiated toward the micro¬ 
phone. 

For this reason, out of doors, long 
metal horn loudspeakers are commonly 
used. Such are their directional qualities 
that they can be angled to project a 
high level of sound toward the audience 
and away from the speaker’s microphone. 

Other practical advantages of this type 
of speaker are that they are reasonably 
proof against rain and wind. 

Exponential horn speakers are regard¬ 
ed much less favourably for indoor work. 

They can be rather unsightly and their 
weather resistance qualities are of no 
advantage. 

Their directional qualities are also of 
much less advantage because, indoors, 
sound can be bounced back to the micro¬ 
phone by walls and furnishings, irre¬ 
spective of which way the speaker is 
pointed. 

Exponential horn speakers, as a class, 
are likely to exhibit resonance peaks and 


these can aggravate feedback effects for 
reasons already explained. 

The type of loudspeaker system which 
is currently much in favour for indoor 
public address work is the so-called 
“column” or “line source” loudspeaker. 
These usually take the form of a narrow, 
vertical enclosure, sealed on all other 
sides, but exposing at the front a vertical 
line of ordinary dynamic speakers — 
usually a minimum of four. 

Line source loudspeakers tend to 


A somewhat extreme, but 
quite - factual illustration of 
the point in our article about 
peaks in cheap microphones , 
this is the manufacturer's 
curve for an inexpensive 
crystal type. It shows a 15db 
prominence in the 3000cps 
region, yet it was described 
as "an ideal microphone for 
public address systems /' 


be no better than the dynamic speakers 
of which they are composed, it is never¬ 
theless true that very good results can 
be obtained from the association of an 
enclosure which is not too small and 
four to six fairly ordinary “radio” loud¬ 
speakers of 6in to 8in diameter. 

From the viewpoint of appearance, 
the shape of a line-source loudspeaker 
allows it to be blended into corners, 
walls, columns—or even made an archi¬ 
tectural feature. 
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A complete indoor P.A. system, de¬ 
scribed in our December, 796 7 issue, 
comprising a good quality amplifier, 
"a not-too-oxpensive but flat" AKG 
079 microphone and a 3ft high line 
source enclosure using 6in diameter 
loudspeakers . 

radiate sound forward in a shallow fan¬ 
shaped pattern, which should ideally be 
aimed across the heads of the audience. 
There is therefore a tendency to con¬ 
centrate the sound in the direction where 
it is most needed, keeping it off the 
floor and out of the ceiling space, where 
it can do no good, and whence it can 
be reflected to produce feedback and 
echoes. 

The speaker(s) should be located to 
put it (or them) well to the sides of the 
microphone, or in front of it or, best 
of all, above it. A most effective position 
for a line-source loudspeaker, or a pair 
of them, is on the face of the pro- 
cenium, above the stage area and angled 
down toward the audience. 

While line-source loudspeakers gain an 
impotant advantage from their direc¬ 
tional qualities, they also gain from a 
potential freedom from serious response 
peaks. While, in this respect, they can 


1000 2000. 5000 

Cycles per Second 

Over and above the selection and sub¬ 
sequent proper placement of loud¬ 
speakers, the choice of microphone is a 
most important matter. 

As we mentioned earlier, broadcast 
quality microphones are usually very 
good in terms of frequency response— 
but very few people or organisations can 
afford £50 or more to buy them. 

As often as not, £50 is about what 
people are prepared to spend for the 
entire system! 

It is nevertheless asking for troubles 
to try to use the kind of cheap micro¬ 
phone so commonly attached to tape 
recorders and such like—microphones 
which sell for, say, under £10. Almost 
invariably, such microphones will be 
found to impart a very unnatural sound 
to speech and music, as well as exhibiting 
response peaks which render them very 
susceptible to acoustic feedback in P.A. 
systems. 

A BETTER BUY 

If the budget can be stretched to buy 
a microphone in the £15 and over class, 
it will usually be found to “pay off” 
in terms of natural sounding speech and 
music and a surprising freedom from 
acoustic feedback, when compared in a 
given situation, with a cheaper type. 

Over and above frequency response, 
some advantage can often be gained by 
using a microphone which exhibits direc¬ 
tional qualities. 

In most cases, a non-directional micro¬ 
phone is not a good choice, because 
it “hears” sound from all around when 
usually the speaker or singer is grouped 
on one side only. It is therefore better, 
in most instances, to select a micro¬ 
phone which can be directed toward the 
source of sound, being less sensitive to 
sound arriving from the sides or rear, 
whence come audience noise, echoes and 
feedback from the loudspeaker system. 

What about the auditorium or the 
amplifier? 

As we said earlier, the auditorium can 
be a good one or a “bad” one for 

(Continued on page 126.) 
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reviews 


By JULIAN RUSSELL 


BORIS GODOUNOV—Complete Opera 


Moussorgsky—Boris Godounov. Com¬ 
plete Opera (Rimsky-Korsakoff ver¬ 
sion). Boris Christoff (Boris); Ana 
Alexieva (Feodor); Ekaterina 
Gueorguieva (Xenia); Mela Bougar- 
inovitch (Nurse); John Lanigan 
(Shuisky); Boris Christoff (Pimen); 
Dimitr Ouzonov (Grigori); Evelyn 
Lear (Marina); Anton Diakov (Ran- 
goni); Boris Christoff (Varlaam); 
Milen Paounov (Missall); Mira 
Kaoin (Hostess); Kiril Dulguerov 
(Simpleton). Paris Conservatoire 
Orchestra and Chorus of the Nat¬ 
ional Opera of Sofia conducted by 
Andre Cluytens. HMV/Angel 
Stereo SAN110/3. 

Many fine works have suffered adul¬ 
teration from “improvements” written 
into them by musicians other than their 
composer. But few have suffered so 
harsMy in so short a time as Moussorg¬ 
sky’s Boris Godounov. The villain of 
the piece was Rimsky-Korsakoff, a well- 
intentioned friend of Moussorgsky and a 
fine composer in his own right. Unfor¬ 
tunately. however, R.-K.’s mind worked 
much more conventionally than Mous¬ 
sorgsky’s and to facilitate performances 
of Moussorgsky’s masterpiece, he made 
drastic alterations to the composer’s 
score, recast the drama, and clothed the 
whole in new, excellent, but quite un¬ 
characteristic orchestration. 

It is a pity that the makers of the first 
stereo Boris should have used the R.-K. 
version, though it must be admitted that, 
from a practical point of view, their 
choice can be understood if not con¬ 
doned. The R.-K. score is not only the 
popular contemporary version, but. what 
was perhaps more important to the 
makers, it is the only one known to 
most prospective buyers and, probably, 
to the cast, as well. 

It is certainly the version with which 
the fine Chorus of the National Chorus 
of the Sofia Opera are familiar, thus 
making the learning of new parts un¬ 
necessary. And the same goes for the 
rest of the cast, though passages were 
included in the role of Pimen that were 
new to even such a seasoned Mous¬ 
sorgsky performer as Boris Christoff. 
However, this is the form in which we 
have the work, whether we like it or 
not. and it can be accepted with two 
consolations. The first is that another, 
more authentic, version, is unlikely t 0 be 
issued for a very long time; the second 
that, in its own wav, if not Moussorg¬ 
sky’s, it is a very fine Boris indeed. 

First, it must be pointed out that 
much of Moussorgsky’s work was of 
such outstanding genius that it remained 
indestructible despite R.-K.’s meddling. 
His graphic characterisation remains un¬ 
impaired. There still remains a gallery 
of vivid portraits unequalled in the 
whole literature of opera. Each is pre¬ 
sented in the round, with even such 
minor characters as the hostess at the 
inn and the nurse to Boris’ children as 
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firmly moulded as those on whom the 
whole of the drama rests. 

Christoff plays three roles, all very 
different. First, there is Boris, a tsar 
with a bad conscience from having 
usurped the throne by arranging the 
murder of its child claimant. Then there 
is Varlaam, a drunken, illiterate but cun¬ 
ning mendicant friar, and lastly another 
monk, the saintly historian, Pimen. 
Christoff is magnificently successful in 
all three, though in the final scene— 
R.-K.’s, not Moussorgsky’s, who finished 
his version of the opera with the suc¬ 
cessful revolt against Boris—where Boris 
and Pimen confront each other, lighten¬ 
ing of his voice as Pimen introduces an 
artificial note when his sonorous vocali¬ 
sation of Pimen’s first scene is remem¬ 
bered. 

The rest of the cast is efficient though 
Boris is essentially a one-man show. 
Among the men, slight disappointment 
comes with John Lanigan as the crafty 
Shuisky. Lanigan sings the part beauti¬ 




fully without, however, quite realising 
either the force of the character’s per¬ 
sonality or his oily manner of a treacher¬ 
ous courtier. 

Dimitr Ouzunov (Grigori) sings with 
fine dramatic emphasis but fails to in¬ 
troduce very much shading into his 
characterisation. There are moments 
when he is altogether too emphatic, 
when subtlety and not vigour is called 
for. The sma’iler male roles are all com¬ 
petently sung and dramatised. 

Among the women Evelyn Lear is 
outstanding as Marina. In contrast to 
her Eastern European colleagues she can 
intensify her tone and expression with¬ 
out developing either coarseness or un¬ 
steadiness. 

The chorus work in most Russian 
operas is usually exciting, especially so 
in Boris. Here the choruses change their 
characteristics completely from scene to 
scene. In the first, for instance, they are 
grumbling peasants, whipped into plead¬ 
ing for Boris to accept the crown. In 
another they are guests in a great party 
in Marina’s palace. In still another they 
are revolutionaries and in another chant¬ 
ing monks. They are magnificent in all. 

The orchestra under Cluytens is good 
and the balance generally stable. And 
stereo has been used discreetly to dis¬ 
tribute the fine sound spaciously without 
indulging in too much travel between the 
speakers in an effort to produce two- 
channel effects. 

As I wrote above, this may not be a 
perfect Boris, but it is nevertheless a 
very fine one, and one unlikely to be 
matched for many a long day. 


RAVEL—-Complete Orchestral Works 


Ravel—Complete Orchestral Works. 

Paris Conservatoire Orchestra and 
Rene Duclos Choir conducted by 
Andre Cluytens. Columbia Stereo 
SAX2 476/9. 

Sides 1 and 2. Daphnis and Chloe. 
Sides 3 and 4. Bolero; Rapsodie 
Espagnole; La Valse. 

Sides 5 and 6. Ma Mere POye; 
Vaises Nobles et Sentimentales. 
Sides 7 and 8. Le Tombeau de Cou- 
1 perin; Alborado del Gracioso; 
Une Barque sur POcean; Pavane 
pour une Infante Defunte. 

This set has unusual personal interest 
for me, since I attended some of the 
sessions at which it was recorded in 
Paris in May, 1962. The most interest¬ 
ing was that devoted to the Prelude to 
Ma Mere l’Oye. Cluytens found it 
necessary to work so hard on this that, 
at one session, an hour and a halfs re¬ 
hearsal taped just under four minutes 
only of which he approved. And I might 
add that the recorded orchestra sounds 
better to me on disc that did the live 
one I heard in the old Salle Wagram. 

I felt that only Cluytens* encompas¬ 
sing charm prevented the French players 
from making their usual protest when 
they think a conductor has rehearsed a 
work too long. They go on playing but 
put their hats on—an unnerving experi¬ 
ence for any conductor who meets it 
for the first time. 

Columbia showed commendable enter¬ 
prise in issuing the complete works so 
that those interested can trace the com¬ 
poser’s development from the Menuet 
Antique (1894), Pavane (1899), to Bolero 
(1928). Columbia must, at the same 
time, have realised that collectors of 
Raveliana would already own record¬ 
ings of some of the works which they 


would be bound to prefer to. those they 
find in this collected edition. Another 
point—the four discs are offered as a 
set and cannot be bought separately. 

Although the whole set maintains a 
consistent standard of excellence I 
choose four of the works as outstand¬ 
ingly played and recorded. These are 
La Valse, a tremendous technical tour 
de force urged along by thought and 
rhythm of exhilarating vitality. Then 
comes the brilliantly ironical Alborado. 
the, for Ravel, unusually impressionistic 
Barque, and a Bolero in which magni¬ 
ficent control of dynamics build it into 
one huge climax. 

Daphnis, too, is fine, though both 
Munch and Monteux manage to get a 
more richly comic ungainliness into the 
7/4 rhythm of Dorcan’s dance, while 
the latter plays such scenes as the Pan¬ 
tomime with a tenderness achieved by 
no other conductor that I have heard. 
But I know of no more exciting per¬ 
formance of the Pirates’ Dance and the 
final Dance Generale than you will find 
in the Cluytens set. And Cluytens’ 
master plan for the work offers so much 
that is in the grand manner that he may 
easily persuade you to prefer his read¬ 
ing to any other. 

To me the Pavane is slightly disap¬ 
pointing in its rhythmic rigidity and the 
squashy, vibrato-laden tone of the solo 
horn that makes it, at any rate, on disc, 
sound too much like a saxophone—a 
not uncommon failing in French horn- 
players. The Menuet in Le Tombeau 
lacks some of the delicacy you find else¬ 
where in this delightful suite and the 
same might be said about one or two 
of the Vaises Nobles et Sentimentales 
which approach quite close to glumness. 

But despite these faults, which I must 
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stress are all minor, Cluytens’ is a fine 
set of Ravel’s complete orchestral works, 
and one which any Ravel lover might 
well be proud to own. 

★ ★ ★ 

Stravinsky—Oedipus Rex. Sir Ralph 
Richardson (The Speaker); Ronald 
Dowd (Oedipus); Raiimind Herinex 
(Creon); Harold Blackburn (Tiresias 
and Messenger); Patricia Johnson 
(Jocasta); Alberto Remedios (Shep¬ 
herd). Royal Philharmonic Orchestra 
and Sadler’s Wells Men’s Chorus 
conducted by Colin Davis. Spoken 
in English/Sung in Latin. HMV 
Stereo ASD511. 

Despite this new recording’s benefit of 
more up-to-date engineering I prefer the 
Philips disc put out here some eight 
years ago. On this Stravinsky himself 
conducted the Cologne Radio Symphony 
Orchestra and Chorus with Peter Pears 
as Oedipus and Martha Modi as Jocasta. 

In the new set Ronald Dowd sings 
Oedipus with a little more ease than did 
Peter Pears but the former’s dedication 
to emphasis cuts down a little of his 
character’s dignity, a shortcoming that 
is absent from Pears’ performance. I 
do, however, much prefer Patricia John¬ 
son’s Jocasta to Martha Modl’s. Miss 
Johnson is never less than regal in both 
her singing and vocal dramatisation of 
her part, and if she, too, occasionally be¬ 
comes a trifle over-emphatic it can easily 
be condoned as imperiousness. 

Harold Blackburn’s Tiresias is no 
better and no worse than Otto von 
Rohr’s for Philips, but Raimund Herinex 
is an impressive Creon and Alberto 
Remedios an entirely satisfactory Shep¬ 
herd. Stravinsky used as his Narrator 
the text’s author, Jean Cocteau, who de¬ 
livered the lines with all the bravura of 
a French actor declaiming Racine. 

H.M.V.’s conductor, Colin Davis, has Sir 
Ralph Richardson speaking his part 
rather in the manner of an elocution 
exercise. 

My main reason for preferring the 
older set is that the German orchestra 
plays the music much more idiomatically 
than the English one. And the difference 
is not always a matter of tempos, for 
most of Davis’ choices cannot be faulted. 

Moreover, Davis realises to the full the 
slow unfolding of an inevitable tragedy. 

On examination the fault will be found 
to lie in the Royal Philharmonic’s play¬ 
ing of the score which, in addition to an 
occasional muffed entry, fails to sustain 
the composer’s wonderfully flowing line. 

Despite the age of the Philips record¬ 
ing and the fact that it was issued only 
in mono, a better balance was generally 
achieved than you will hear on the new 
stereo H.M.V. disc. Much of the time 
both Dowd and Miss Johnson sound as 
if they were a little too close to the 
mike while the treble also seems exag¬ 
gerated. Unfortunately reducing the 
highs to manageable—and comfortable— 
proportions in terms of the music results 
in muffling the voice of the narrator. 

However, since the old Philips disc has 
long since been deleted from the local 
catalogue, though it may perhaps still 
be available from overseas on special 
indent, I can recommend the new one 
as the best available at present, and most 
certainly to be preferred to the Decca 
version under Ansermet put out in 1956. 

★ ★ ★ 

Stravinsky—Pulcinella (Ballet Suite): Le 
Baiser de la Fee (Divertimento). 

The Philharmonia Orchestra con¬ 
ducted by Andre Yandernoot 
HMV Stereo ASD507. 

Again I find myself preferring Stra- 
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DECCA 

"DERAM" 

CARTRIDGE 

The revolutionary Decca “Deram” 
is a microgroove ceramic cartridge, 
fitted with a diamond stylus for stereo 
or mono records. Why is it revolutionary? 
Because the “Deram” causes less wear 
to records after 250 playings than the 
average cartridge does after only one! 
Two types available—Transcription, 
£7.17.6. Auto-change, £5.12.6.* :: 




DECCA ''DERAM" TRANSCRIPTION ARM 

Decca have now produced a transcription arm specially 
designed for use with the ‘‘Deram” cartridge (although 
the cartridge can, of course, be used with the majority 
of other arms). The arm has a standard half-inch 
mounting shell. Price, transcription arm only, £8.2.6.* 



DECCA PROFESSIONAL 
STEREOPHONIC PICK-UP 

This model incorporates the Stereophonic Mark II head 
and the Professional arm. It is the latest refinement 
of earlier models which established themselves as the 
finest in the world. Price complete, £51.14.6.* 


DECCA MICROLIFT 

Hands off the pick-up! Fit 
a Microlift and avoid dam¬ 
age to stylus and records. 
Gently and accurately the 
Microlift lowers the stylus 
onto the record at any point 
you choose . . . and just as 
gently lifts it clear. Price, 
£3.6.3.* 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence Street, Sydney. 'Phone 29.1571 

WRITE FOR free descriptive literature and name of your nearest 
Decca Distributor who will gladly demonstrate this equipment. 

* Retail prices throughout Australia. 



m 




m 


'' i 

m 




m 

■ 


I 

Jj 













TIf-mifTTTT 



ickup 


Model 2400 


Fully Professional appearance and performance, suitable for both home and studio use 
Length 12" overall. Maximum tracking error guaranteed 2°. 


The most popular Hi Fi Turntable. 
High Quality, Good Performance at 
a reasonable price. 


Available from all Hi-Fi and Trade Houses 


Sole Australian Agents, G. R. D. INSTRUMENTS PTY. LTD., 6 Railway Walk, Camberwell, Vic 


£ 49 ' 10 ' 


£ 27 ' 17'6 


Special metalwork available 
separately (prices on appli¬ 
cation.) 


Don’t hesitate to write for 
further details on the above 
Kit Set! 


Price of unit completely built 
etc. on application. 


Also available fully wired, 
built and tested at . . £35. 


CO. RTY. LTD. 

VICTORIA, PHONE FB 373 1 


MAGRATH & 

NSDALE STREET, MELBOURNE 


Magrath’s are proud to in¬ 
troduce you to their No. 1 
February special ... the 
NEW “Playmaster” No. 106 
Stereo Amplifier/Tuner. This 
is a combination of the Play- 
master Unit No. 4 Amplifier 
and Programme Source Tuner 
No. 2. Special attention has 
been given to the dial 
assembly, which incorporates 
all the main call signs plus 
kilocycles. Available as a 
complete kit at only £49/1*)/ 


Above is the “Plavmaster’’ 
No. 3 Amplifier Kit . . . 

circuit as featured "R TV 
and H" January 62 Issue. 
The technical specifications of 
this unit are as follows 
. . . Power Output: 3.5 
watts per channel. Sensitiv¬ 
ity: 220 mv.. Feedback: 14 
db., Frequency Response: 18 
cps to 15 Kc at .3db. This 
amplifier is one that should 
not be overlooked in your 
choice! Price of complete 
kit is.£27/17/6. 


As illustrated above . . . 

the Mullard Stereo 44 Am¬ 
plifier . . . circuit Is de¬ 
signed for .stereo or Mono: 
has outputs for a full range 
speakers, inputs for pick-up. 
The Kit comes complete with 
illustrated assembly Instruc¬ 
tion. famous name parts and 
special Transformers. Price 
of the Mullard Kit at 
Magraths is only . . . . £29. 


As illustrated, our 4th Feb¬ 
ruary Kit Special is the popu¬ 
lar ••Playmaster" Stereo No. 
4 Amplifier. This is the 
Amplifier that gives greater 
power output (18-20 Watts), 
this makes this model highly 
suitable for the latest cer¬ 
amic and crystal, high and 
low output pick-ups. The 
reason for the ‘PlaY- 
master's’’ popularity is that 
all of their kits have "Easy 
to follow Assembly Instruc¬ 
tions.’’ 

Price. £34/7/6. 


£ 34 , 17 , 6 
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vinsky performances of these works 
issued in mono some years ago. Pulci- 
nella by Philips, Le Baiser de la Fee by 
Coronet (CBS). In both, Stravinsky used 
the Cleveland Orchestra and both were 
recorded complete, taking two sides each 
compared to H.M.V.’s one apiece. 

The Philharmonia’s playing is first rate 
—I have yet to hear them play indiffer¬ 
ently—though the string section doesn’t 
have quite all its customary authority. 
Brass and woodwind sections, however, 
ate excellent. But where Stravinsky is 
careful, even in Baiser, based as it is on 
themes by Tchaikowsky, to avoid any¬ 
thing hintifig at sentimentality Vander- 
noot goes' to the opposite extreme and 
stresses the juicy origin of the original 
melodies whenever he has the chance. 

The new disc, however, has one very 
important feature to recommend it. It 
couples two most attractive works, in 
abridged forms approved by the com¬ 
poser, on one disc while, again, those 
who would like to own the two fuller 
versions mentioned above might nowa¬ 
days have difficulty in finding pressings. 

★ ★ ★ 

Stravinsky—Le Sacre du Printemps. 
Columbia Symphony Orchestra con¬ 
ducted by Igor Stravinsky. C.B.S. 
Stereo SBR235039. 

This is still another Stravinsky per¬ 
formance that I prefer to all its rivals, 
including two very close runners-up, 
Monteux’ and Ansermet’s. Despite 
rhythms that are sometimes quite fero¬ 
ciously stamped out, Stravinsky keeps 
the pulse remarkably fluid, changing it, 
as might occur in nature, under stress 
of either motion or vigorous action. In 
short, he lets the music speak for itself 
without seeking “effects.” The result 
is what might be described as a classical 
outlook on a twentieth century master¬ 
piece that made such a violent impact 
on public and musicians alike when first 
given in Paris—under Monteux, by the 
way—back in 1913. 

This C.B.S. recording was issued in 
mono some time ago, but the stereo 
version improves the sound greatly. It 
now has clarity in the middle voices 
that was absent in the mono and the 
two-channel reproduction spreads the 
sound effectively without impairing its 
homogeneity. 

I would not be surprised if some lis¬ 
teners prefer Ansermet’s slightly more 
spirited reading of Monteux’ rather more 
ardent approach. All three performances 
are fine. But what impresses me in 
the Stravinsky is a quite astonishing at¬ 
mosphere that evokes a ritual practised 
at the dawn of the human race. 
ic * 

Stravinsky — The Flood. Laurence Har¬ 
vey (Narrator); Sebastian Cabot 
(Noah); John Reardon and Robert 
Oliver (Voice of God); Elsa Lan- 
Chester (Noah’s Wife); Richard 
Robinson (Satan). Columbia Sym¬ 
phony Orchestra and Chorus con¬ 
ducted by Igor Stravinsky and 
Robert Craft. 

Mass. Columbia Symphony Woodwind 
and Chorus conducted by Igor 
Stravinsky. C.B.S. Stereo SBR235- 
037. 

The Flood is the latest recorded Stra¬ 
vinsky work to reach Australia-—it was 
written in 1962 under commission for 
performance on American TV. The re¬ 
cording was made from the sound-track 
cf the television broadcast. The com¬ 
poser uses many styles, including seria- 
lism. all of them marked unmistakably 
by the force of his personality. This 
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diversity of styles often suggests that 
the composer is quoting from earlier 
works, in particular, Les Noces. 

However, there is not a bar of the 
unequal score that should not be easily 
appreciated by any listener interested in 
contemporary music, and there are parts 
of the score as fine as any Stravinsky 
has ever composed. I can recall him in 
no more exuberantly creative mood — 
he celebrated his eightieth birthday in 
1962—than you find him in the orches¬ 
tral prelude, the interlude of the build¬ 
ing of the Ark, and in the Flood se¬ 
quence itself. 

I am uncertain whether Stravinsky 
meant the entrance of the animals into 
the Ark to the accompaniment of 
rhymed couplets to sound as comic as 
it does in this performance. It might 
“play” better with the accompanying 
television picture. But there is no 
doubting his intention to make Noah’s 
wife, admirably played by Elsa Lan- 
chester, appear as a nagging shrew. 
Laurence Harvey supplies a vastly too 
theatrical narration. But these are de¬ 
tails which can be easily overlooked in 
the general excellence of the orchestral 
playing and the complete professionalism 
of the whole production. 

The Mass dates from 1948, written, 
according to the composer, as a “reac¬ 
tion to some of the eighteenth century 
Viennese masses that (he) had been 
playing through.” In this work one 
meets again the deeply religious com¬ 
poser of the Symphony of Psalms, here, 
if anything, slightly more austere. In¬ 
deed Stravinsky seems deliberately to 
eschew drama—except in the Sanctus— 
and reduces much of the music to a 
mood of pious meditation. 

The chorus sings well but shows traces 
of diction trouble in pronouncing the 
words of the Latin text. The soloists 
are unremarkable, the tenor and bass 
being a trifle on the weak side in the 
Sanctus, though the two girls sing what 
Stravinsky had originally intended to be 
boys’ parts, prettily enough. These 
minor blemishes excepted, I don’t think 
any Stravinsky fan will regret the pur¬ 
chase of this attractive disc. 

★ ★ ★ 

Dvorak—Symphony No. 8 (No. 4) in G 
Major, Op. 88. Scherzo Capric- 

cioso Op. 66. London Symphony 
Orchestra conducted by Istvan Ker¬ 
tesz. Decca Stereo SXL6044. 

Dvorak—Symphony No. 4 in G Major, 
Op. 88. Scherzo Capriccioso, Op. 
66. Philharmonia Orchestra con¬ 
ducted by Carlo Maria Giulini. 

Columbia Stereo SAX2461. 

Kertesz for Decca gives a more 

spirited, idiomatic performance of both 
works than Giulini for Columbia. Lis¬ 
teners familiar with the symphony will 
probably find grounds for disagreement 
with some of the tempos used by both 
conductors. But should you lean to¬ 
ward Giulini’s choice in the symphony, 
I think you will find his quite surprising¬ 
ly lackadaisical approach to the Scherzo 
Capriccioso unacceptable when such an 
exhilarating account as Kertesz’ is avail¬ 
able. 

Another feature in favour of the Ker¬ 
tesz disc is that Decca’s sound has much 
more presence and is generally in better 
balance that Columbia’s. By the way, 
if you haven’t heard the Scherzo Cap¬ 
riccioso for some time you will have a 
whale of a time if you share my enjoy¬ 
ment of it. 


RECOMMENDED 

The Art of the Prima Ballerina — Ex¬ 
cerpts from La Bayadere; William 
Tell; Giselle; Les Sylphides; Swan 
Lake; La Favorita; Sleeping Beauty; 
Nutcracker; and other ballets. London 
Symphony Orchestra, conducted by 
Richard Bonynge. Decca Stereo 
SETA 254/5. 

Berlioz—Symphonic Fantastique. Vienna 
Philharmonic/Monteux. RCA/Victrola 
Stereo VICS1031. 

Stravinsky—Firebird. Debussy—Noc¬ 
turnes. Paris Conservatoire Orchestra 
—Boston Symphony. Conductor— 
Monteux. RCA/Victrola V1CS Stereo 
1027. 

Beethoven—Eroica Symphony. NBC 
Symphony Orchestra/Toscanini. From 
the NBC broadcast of Dec. 6, 1953. 
RCA Mono LM-2387. Ravel—Bolero; 
La Valse; Ibert—Escales: Debussy— 
Clair de Lune: Chabrier—Espana. 
Philadelphia/Ormandy. CBS Stereo 
SBR235040. 

Vladimir Horowitz—Liszt and Schu¬ 
mann Recital. HMV/Great Record¬ 
ings of the Century. Mono. COLH72. 

Sibelius—Symphony No. 4; Pohjola’s 
Daughter. London Symphony/Collins. 
Decca/Ace of Clubs. ACL 184. 

Brahms—Sonata for Piano in F Minor, 
Op. 5: Intermezzo, Op. 117, No. 1; 
Intermezzo, Op. 119, No. 3. Clifford 
Curzon. Decca Stereo SXL6041. 

Elgar—Violin Concerto. London Sym¬ 
phony/Menuhin conducted by Elgar. 
World Record Club/Connoisseur 
Series Mono CE/3001. 

Bliss—Piano Concerto. Philharmonia 
Orchestra—Trevor Barnard (Piano), 
conducted by Sargent. Record Society 
Stereo 6110. 

Tchaikowsky—Romeo and Juliet Over¬ 
ture. Wagner—Siegfried Idyll. Phil- 
harmonia/Cantelli. World Record 
Club Connoisseur Series Mono 
CE/3003. 

Liszt—Psalm XIII. Brahms—Song of 
Destiny; Academic Festival Overture. 
Royal Philharmonic—Beecham Choral 
Society—Walter Midgeley (tenor) con¬ 
ducted by Beecham. Record Society 
Stereo 6106. 

Elgar—Introduction and Allegro for 
Strings; Serenade in E Minor. 
Vaughan Williams — Fantasia on a 
Theme by Thomas Tallis. Sinfonia of 
London with Allegri String Quartet 
conducted by Barbirolli. HMV Stereo 
ASD521. 


MOS CHAHCIK DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £2-15-0 

AMPLION (A/'SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 

N S W. PHONE 73-1227 


91 











INCOMPARABLE 

AXIOM 


201 

AND 




Twin cone 12 High Fidelity Loudspeakers with outstanding performance and features. • Dual 

cones, plastic terminated • Heavy Feroba II magnet •Rigid diecast unitary chassis •Slim profile 
• Long aluminium voice coil • Generous power handling • Frequency range 30 c/s—16,000 c/s. 
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There’s a SOUND reason for GOODMANS sustained supremacy in High Fidelity 


Since High Fidelity began, Goodmans Axioms 
have set the standard in loudspeakers for impec¬ 
cable performance, enduring reliability, flawless 
reproduction, and outstanding value. These 
superb Axiom 201 and Axiom 301 loudspeakers 
carry nobly the responsibilities of this long tradi¬ 
tion of excellence 

Goodmans Axiom 201 and 301 High Fidelity loud¬ 
speakers are intended for use with medium 
powered amplifiers, in the home and wherever 


critical sound quality of music reproduction is 
required. The power ratings are:— 

Axiom 201 for amplifiers up to 15 watts (30 watts 
U.S.A.) 

Axiom 301 for amplifiers up to 20 watts (40 watts 
U.S.A.) 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. 'Phone 29-1571 


Post coupon for details of Goodmans Axiom 201 and 301 loudspeakers . 
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Sbtraftmutl 

BLESS THIS HOUSE. Carmen Dragon 
And The Captiol Symphony Orches¬ 
tra. Stereo, World Record Club 
SME-2112. 

Interest: Sacred songs orchestrated. 
Performance: Excellent. 

Quality: Good. 

Stereo: Normal but with one im¬ 
portant notation. 

I remember reviewing this record some 
years ago, when it was first released on 
the American Capitol label. 

On it, a number of well known hymns 
and sacred songs are given the full treat¬ 
ment by Carmen Dragon and the Capitol 
Symphony Orchestra. In my first review 
I suggested that the arrangement for 
orchestra, in some cases at least, tended 
to make the traditional melodies sound 
rather like the theme music from some 
dramatic religious film. 

It’s probably only fair to add that this 
dramatic quality was exactly what Car¬ 
men Dragon was after. 

If you’ve an ear for orchestral music, 
and also for time-honoured devotional 
songs, you’ll probably enjoy the combina¬ 
tion of the two on this disc. 

The track titles are as follow: “Praise 
God From Whom All Blessings Flow,” 
“Ave Maria” (Bach Gounod), “Bless This 
House,” “Ave Maria” (Schubert), “Agnus 
Dei,” “The Lord’s Prayer,” “Onward 
Christian Soldiers,” “Nearer My God To 
Thee,” ‘The Lost Chord,” “Work For 
The Night Is Coming.” 

Technically the sound is full and clean 
but there is one strange pecularity, which 
I noticed quite by accident: If the record 
is played with the cartridge sections 
switched in parallel, as for mono, the 
sound level drops markedly and the bass 
largely disappears. This would suggest 


that the phase relationship between the 
stereo tracks is other than normal. A 
check on the original Capital pressing 
showed the same peculiarity. It won’t 
matter at all if you play the record as 
intended, but don’t try to play the stereo 
version through a mono amplifier. You’ll 
be disappointed. (W.N.W.) 

★ ★ ★ 

SONGS AT SUNSET. Virgil Fox, 

Organ; produced by Richard C. 

Jones. Mono, Capital P-8587. 

Interest: Neo-classic organ “ever¬ 

greens.” 

Performance: Competant but re¬ 
strained. 

Quality: Well up to standard. 

Virgil Fox, well known American con¬ 
cert and church organist presents here a 
program in somewhat reflective mood, 
which conforms closely to the title “Songs 
At Sunset.” 

Fox is organist of New York’s famous 
Riverside Church and one can well 
imagine the organ “evergreens” being 
presented prior to the evening service, 
exactly as they are presented on this 
disc. In fact, the record itself would fill 
this role extremely well, particularly as 
the organist resists the temptation to 
“over-popularise” the selections by load¬ 
ing them with tremulant effects. For this 
reason, I have included it in the de¬ 
votional section. 

According to the jacket notes, the 
Aeolin-Skinner organ in the Riverside 
Church contains 10,000 pipes, grouped 
into 10 distinct playing divisions. Great, 
Swell, Choir, Solo. Pedal and Celestial 
organs are at the front of the church, 
while Great, Swell, Echo and Pedal are 
in the rear gallery “nearly a city block 
away.” 

Reading this description of the instru¬ 
ment, one is prepared for huge echoes 
but Capitol engineers have avoided them, 


Well Worth A Hearing 


HOUSE OF THE LORD. The Roger 
Wagner Chorale And Orchestra. 
Mono, World Record Club 7067. 
(Also available in Stereo but 
minus “Eili, Eili.” 

Interest: Devotional, plus! 
Performance: Superb. 

Quality: Faultless. 

Even if one wanted to, it would 
be hard to fault this record. 

The Roger Wagner Chorale and 
Orchestra present twelve selections, 
representative of different Christian 
faiths and different facets of their 
worship. From pious supplication to 
the challenge of the reformation, the 
Chorale catches the spirit of each, 
adding up to a program which should 
provide sheer listening pleasure, not 
just for followers of devotional 


1 


records but to others with a broad 
interest in music. 

The track titles include: ‘The 
Lord’s Prayer” (Malotte), “Hospodi 
Pomilui” (Lvovsky, Russian Ortho¬ 
dox), “Eili Eili” (Yiddish Tradi¬ 
tional). “Enite, Enite” (Greek Ortho¬ 
dox), “A Mighty Fortress Is Our 
God” (Luther, Reformation Hymn), 
“Panis Angelicus” (Cesar Franck, 
Traditional), “Kol Nidrei” (German- 
Jewish Chant), “Were You There?” 
(American Negro), “Ave Maria 
(Schubert), “Oh God Our Help In 
Ages Past (Watts or Croft and Wes¬ 
ley), “Tu Es Petros” (Palestrina, 
1572), “Prayer Of Thanksgiving” 
(Dutch Protestant). 

Technically, the sound is cleanly 
recorded and well balanced, making 
it a record which I can heartily 
recommend. (W.N.W.) 
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presumably by distributing microphones 
fairly close to the pipe ranks. The sound, 
as heard, is full and clean without 
however, reaching the heights of “awe¬ 
some brilliance and grandeur” referred 
to in the notes. 

The titles: “Intermezzo” (Mascagni); 
“Ave Maria” (Schubert), “Minuet In G” 
(Beethoven), “The Lost Chord” (Sullivan), 
“Andante Cantabile” (Tchaikovsky), “Ich 
Liebe Dich” (Grieg), “Calm As The 
Night” (Bohm), “A Perfect Day” (Bond). 
(W.N.W.) 

★ * ★ 

MARIN* A JOYFUL NOISE. The lime- 
liters. Produced by Neely Plumb. 
Mono, RCA L-10I,493. 

Interest: Popular Gospel. 
Performance: Bright, rhythmic. 
Quality: Excellent. 

In the jacket notes, Malvina Richards 
laments that the majority of early Ameri¬ 
can Negro and religious folk songs have 
been squeezed out of ordinary hymn 
books, being replaced by more conserva¬ 
tive hymns, preferred by revision com¬ 
mittees. 

For this disc, the Limeliters turn back 
to a group of — for the most part — 
highly rhythmic Negro and “white” 
spirituals, which are well suited to their 
idea of “Makin’ a joyful noise unto the 
Lord.” 

If you prefer hymns cast in the tradi¬ 
tional mode, you might have reservations 
about this rhythmic and spontaneous 
collection of religious folk songs but, 
personally, the longer I listened, the more 
I enjoyed it, and the more I found my 
toe tapping the carpet. However, the 
rhythmic treatment is not allowed to be¬ 
come monotonous^ the style and tempo 


EKCO-STYLUS 

gives that 

‘PRESTIGE FEELING" 


• That ,, EKCO-STYLUS" is a 
"Prestige Product", there is 
no denying! 

• The "EKCO-STYLUS" needle 
you use today, is the result 
of over a quarter-century of 
precision "knowhow." 

• You buy it with zest; you own 
it with PRIDE! 

• Hear your records come to 
life with "EKCO-STYLUS." 

Full range Diamond or 
Sapphire 

Ask your favourite 
Music House for an 
EKCO-STYLUS 


Manufactured by: 

Ernest Kuenzli Ply. Ltd. 

60 Hunter Street, Sydney 
28-6991 28-6991 
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What price perfection? 

Many art lovers believe the “Venus de Milo” in the 
Louvre represents perfection in womanhood; this priceless 
piece embodies perfect dimension and form. Supreme 
excellence in audio equipment—perfection—can be yours 
with these internationally acknowledged components! 


Pickups 

Famous for frequency re¬ 
sponse and complete relia¬ 
bility, ORTOFON arms and 
pick-up heads find ready 
acceptance with professional 
engineers and audio enthusi¬ 
asts. Concerning the most 
recent release, the SPU G/T 
E cartridge, read the com¬ 
ments of a leading overseas 
journal: “Without equivo¬ 
cation, this Ortofon SPU 
G/T E cartridge merits 
every cachet technical re¬ 
viewers can bestow on it.” 



Amplifiers 


Proven by performance, 
LEAK amplifiers justify 
the faith placed in them 
by the music lover; so 
much so that other ampli¬ 
fiers are often compared 
with LEAK equipment— 
LEAK sets the standard! 
In design, too, LEAK 
leads the field. The newly 
styled LEAK pre-amplifi¬ 
er front panels already en¬ 
joy wide approval in Aus¬ 
tralia. 


Wharfedale 

Loudspeakers 


Chiptirns 


Turntables 



You’ll find a Wharfedale 
speaker to suit every pos¬ 
sible requirement — from 
the “Super 3” to the 
“Slimlines” — completely 
satisfying the demands of 
those who specify clarity 
and incomparable perfor¬ 
mance. When you invest 
in Wharfedale speakers, 
you purchase a product 
which is advanced in de¬ 
sign and backed by more 
than 30 years’ manufac¬ 
turing experience. 


These well known tran¬ 
scription turntables of¬ 
fer unique design 
which provides wow 
and flutter of less than 
0.09 per cent—and no 
detectable rumble or 
noise. Guaranteed for 
five years, ORPHEUS 
turntables will give you 
long and completely 
reliable service. 


INTERSTATE REPRESENTATIVES: 


N.S.W.: Audio Engineers Pty. Ltd., 42Z Kent 
Street. Sydney . . . . Tele.: 29-6731 

SOUTH AUSTRALIA: EilCO Sales. 233 

Rundle Street, Adelaide Tel.: 8-1259 

QUEENSLAND: Sydney G. Hughes. 154- 

158 Arthur St.. New Farm, Brisbane 
Tele.: 58-1014 

WESTERN AUSTRALIA: Athol M. Hill, 842 
Hay Street, Perth . . . . Tel.: 21-7861 

TASMANIA: K. W. McCulloch Pty. Ltd.. 

109 York St, Launceston lei.: 2-5322 
A.C.T.: Australian Physical Laboratories, 

P.O., Box 225, Canberra City. 

Tel.: J42S0 (Mr J. E. Howe) 
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of the numbers being nicely intermixed: 

“Hold On,” “Come And Dine,” 
“Bound For The Promised Land,” 
“Amazing Grace,” “God Save The 
People,” “Revive Us Again,” “Wondrous 
Love,” “Old Time Religion,” “Where 
“Shall I Be?” “We Will Overcome,” “Just 
A Closer Walk,” “Lily Of The Valley,” 
“How Bright Is The Day?” “Who Will 
Join?” “March On,” “Down By The 
Riverside.” 

The quality is well up to normal mono 
standards, with no evident noise or dis¬ 
tortion. 

For those who like bright Gospel 
music, and especially for teenagers with 
inclinations in this direction . . . recom¬ 
mended. (W.N.W.) 

★ ★ ★ 

THE POWER AND THE GLORY. 
Voices Of The Heavenly Choir, 
arranged and conducted by Harry 
Geller. Mono, Liberty LRP-3271. 
(Also available in stereo.) 

Interest: Gospel songs. 

Performance: Good. 

Quality: Excellent. 

Liberty Records give a new slant to 


jacket superlatives. This isn’t any ordin¬ 
ary choir; not even an ordinary chorale; 
it’s a “Heavenly Choir,” bringing “a new 
dimension to religious music.” 

Personally, I wasn’t aware of any 
“Heavenly” qualities although, by earthly 
standards, I would have to rate it as a 
good choir. 

The disc starts off with a couple of 
fairly routine hymns but introduces 
enough variety, thereafter, in sound and 
tempo, to relieve the monotony which 
some experience in a too “straight” pre¬ 
sentation of Gospel songs. 

The hymns are all well-known: “Sweet 
Hour Of Prayer,” “What A Friend We 
Have In Jesus,” ‘Take My Hand, Pre¬ 
cious Lord,” “Stand Up, Stand Up For 
Jesus,” “The Old Rugged Cross,” “I Want 
To Be Ready,” “Bringing In The 
Sheaves,” “Peace In The Valley,” “Bless¬ 
ed Assurance,” “Jesus Loves Me,” “I 
Love To Tell The Story,” “Onward 
Christian Soldiers.” 

If you like Gospel hymns, with a touch 
of variety worked in here and there, 
this one is certainly worth a hearing. 
(W.N.W.) 


| FROM STAGE AND SCREEN | 

PUCCINI FOR ORCHESTRA. Famous group and orchestra gave the thing a 
melodies from Tosca, La Boheme. more satisfying rendition than you’ll 
and Madame Butterfly. The Vienna find here. 

State Opera Orchestra conducted by For a start, the performers are all 
Sy Shaffer. Universal Record Club, left anonymous. All we are told is that 
(Amer. Westminster) 12-inch stereo, the original recording was by Kimberly 
SUC-520. Records, of New York. Perhaps it’s just 

Interest: Puccini’s music, as well . . . 

Performance: Smooth. The performance as a whole is quite 

Recording: Excellent variable, but about the best way of 

Stereo Quality: Good. describing it is “stilted.” There’s hardly 

There is undeniably some loss when 5PY, spontaneity and fun that 

opera music is abstracted from its visual Gllb ® rt f nd l Su “'. va “ f P* int0 II - ° n ? 
and vocal context—the loss being great- im =ht almost think that someone had 

est in operas where the music is highly ™ ada a , T>' UP ^ na l°ff 

- machine, rolled it out in front of the 


integrated with the other components. 


Much of Puccini’s music will stand microphones and pulled the appropriate 
abstraction quite well, however. Thus a eV 'u' ui^ Xcept j tbat 1 machine would 
recording such as. this one can prove P a 


most successful and enjoyable. Of course 
the enjoyment will be greatest for those 
who know and love the operas, as they 
will supply part of the missing vocal and 


present one is about as ragged a lot as 
I’ve heard. 

The Buttercup-Capt Corcoran duet 
Things Are Seldom What They Seem 1 


visual content from memory—but those j? about the best of the tracks, and 
not in this position can hardly fail to 


find enjoyment in Puccini’s hauntingly 
beautiful and often poignant music 


The recording is of somewhat better 
quality than the performance, but it 


On this disc Sy Shaffer and the Vienna sounds as if it was done about 10 years 
State Opera Orchestra give quite a a S°- ^ duets ar e better than the chorus 
smooth and concerned performance of songs, but all have restricted range and 
the principal melodies from “Tosca,” ia ? Cs ,overload distortion. 

“La Boheme” and “Madame Butterfly.” And des ?* te al ! tbe foregoing, one 
Mr Shaffer is quite a talented conductor. ? an stf hear the spirit of G and S. It 
although he is perhaps better-known as J u st goes to show how hardy the music 
a popular trombonist. leaiv is. ... 

The recording is of a very high stand- ™ * were Kimberly Records, the per- 
ard, although the dynamic range is quite f° rm ers wouldn t have been the only 
large and surface noise tends to become anonymities. (LR.) 
noticeable during the quieter moments. * 

Distortion is negligible, however, and OKLAHOMA] 
the stereo is well balanced and un¬ 
exaggerated. 

For opera lovers and others too, re¬ 
commended. (J.R.) 

★ ★ ★ 

H.M.S. PINAFORE. Vocal Performance. 

Universal Record Club 12-inch 
stereo, SUM-515. 

Interest: Addicts only. 

Performance: Desultory, stilted. 

Recording: Weird. 

Stereo Quality: Satisfactory. 


★ ★ 
CAROUSEL, 


THE 


KING AND I. Rodgers And Ham 
merstein. Original Sound Track 
Recordings. Three-Record Set In 
Box, with illustrated brochure. 
Mono, Capitol, TCL-1790-1, TCL- 
1790-2 and TCL-1790-3. (Also 
available in stereo.) 

Interest: Broadway Musicals. 
Performance: Good, as per original 
film soundtracks. 

Quality: Excellent. 

To those with a soft spot for Rodgers 
If you’re after a good recording of and Hammerstein musicals—and who 
Pinafore, I don’t think this one will be ^ . 

of much interest. My old school drama (Continued on page 98.) 
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TW30: Latest and world’s best Twin 
12-watt all-transistor, 240V-A.C. and 
12-18V-D.C. PRE-MAIN AMPLI¬ 
FIER .£122 

W45A: Twin 18-watt pre-main stereo¬ 
mono deluxe amplifier with all tape 
and other attachments .... £96/10/- 

W38: AM/AM/FM/SW Twin 14- 
watt pre-main amplifier-tuner with all 

attachments.£129 

W50: AM/AM/FM/SW Twin 25-watt 
pre-main amplifier-tuner with all at¬ 
tachments and refinements .. . £176 
HF11: Mono AM/SW 7-watt ampli¬ 
fier-tuner with tape attachments, £48 



Bookshelf 

Speakers, 

20 ” x lli” 

x 7” .. 

.£75 

“Studio” 

floor type. 

30” x 24” 

x 7” . . 

.£137 


“Auditorium” floor type, 36” x 30” 

x 8”.. £230 

Response 60/13,000—16 ohms—25 
watt for Bookshelf Studio 40/15,000 
—4, 8, 16 ohms 40 watt. Auditorium, 
same with up to 60 watt RMS power 
handling. 

STA 15 Amplifier.£116 

Control unit ..£78 

SEE R. TV. and H. NOVEMBER and 
DECEMBER ISSUES. 

Speakers: 

ICEF H 

8r%k model. 

Compact, 

i8"xior 

x 61”, 241b, 15 ohms, 15 watts and 
30 watts peak. Bass Unit. Flux 
10,500 with total flux 137,000. Max¬ 
wells. H.F. unit 15,000 and 53,500, 
Maxwells .62 Gns. 

Celeste Tweeters. £16/18/6 

Celeste Drivers. £29/13/4 

K1 Baffles, complete.£75 

Dual 1009 Turntables, 
from.£37/15/0 

All brands speakers, pickups, 
turntables, cabinets available. 

Write, phone or call for 
quotation or demonstration . 

6RAMDECK TAPERECORDERS £24/10/- 


ASDIC STEREO SPECIALTY 

166 GLEBE ROAD, GIBE, N.S.W. 

TEL MW 1014 

BRISBANE AGENCIES 

16 STAKLEY STREET, SOUTH BRISBANE. 
QUEENSLAND, TEL 4-5466 

Open Saturday Mornings 
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IN HI-FI TAPE RECORDERS 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 


MODEL TR7.—New style! Advanced design! More features! 
Made by ns and sold to yon at Manufacturer’s Prices. 


PRICE: 4-TRACK £83/15/-; 2-TRACK £74/10/-. 

Price includes: Tape, empty spool, dynamic microphone, handbook. 


• Piano key control*. 

• Pause button. 

(Foot control optional extra). 

© Digital counter. 

© Wow and flutter .15% at 7^2 i»R**. 


LOOK AT THESE FEATURES! 

• 3 motor* (beltless system). 

© Weight: 30lb. 

• P.A. facilities. 

© Magic eye level indicator. 

© Signal/noise better than 43DB. 


• Superimposing switch. 

• 7in. spools with lid on. 

• Dimensions (with lid). 

16 x 7 x I3in. 

0 Separate treble and bass. 


These recorders are available with 3rd head, track to track recording facilities, high level stereo 
output, echo effect. Prices on application. All recorders fully guaranteed. Ask for further details. 


FREQ. RESPONSE 

30—18,000 c.p.s. at i.p.s. 
30—12,000 c.p.s. at 31 i.p.s. 
+ or — 3DB. 

30—5,000 c.p.s. at 1{ i.p.s. 

+ or—5DB. 

Latest 4-track Mitchigan 
heads. 


STEREO OUTPUT (Low level) 

2, 6 x 4 speakers. 
PARALLEL SWITCHING. 
4w. OUTPUT. 

IMPROVED VENTILATION. 
UP TO 16 HOURS 
PLAYING. 


MODEL TR5 


LOOK AND COMPARE 


0 BUILT in MIXER, a must 
for film enthusiasts. 

0 2 speakers, for extended 
bass response. 

0 Superimposing. 

0 Monitoring. 

0 3W output. 

© Response 40-10,000 c.p.s. 

0 Magic eye level indica¬ 
tor 


0 Fast forward and rewind. 

0 Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. 
outputs. 

© Tone control. 

0 Speed 3%in/sec. over 3 
hours recording. 

0 Weight 191b. 

0 Can be used as P.U. 
amplifier. 


MODEL TR6 

Incorporating the famous "TRUVOX" tapedecks 

The Model TRS Is the latest addition to the range of classic Tape 
Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price, 92 Gns., mislead you. This 
recorder Is equal to many others selling over £200. The "Truvox" 
tape decks have proved themselves to be among the best overseas. 
Built to last a lifetime, latest '‘Miniflux" four-track heads, tropicalised 
to suit all climatic 


FREQ. RESPONSE: 

40-20,OOOcps at 7 1 * i.p.s. 

40-12,000cps at 3A. i.p.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH 
BUTTONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
extra). 

Tape speeds within plus or 
Sire: 17* 4 x 13** » 7’ 4 ln. 


• TAPE POSITION 
INDICATOR. 

WOW AND FLUTTFR: 
Better than .15% at 7’ a i.p.s. 
Better than .2% at 3’ 4 i.p.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS. 6 x 4in. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT, 
minus 1 % of stated speeds. 

Weight: 321b including lid. 


Price 92 gns. 

Dynamic microphone, freq. resp. 80-12,OOOcps, extra £5/15/. 


PRICE: 

2-TRACK £44/-/- 
4-TRACK £49/10/- 

INCLUDED IN PRICE: 
I—Reel of Tape; I — 
Empty spool; I—Acos 
MIC40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED. 


Classic Radio 

















IN HI FI STEREO EQUIPMENT BY CLASSIC 


Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers also the Milliard 10-10. All units 
have built in dual wave tuners. 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 



ALL 

UNITS 

FULLY 

GUARAN¬ 

TEED 


SPECIFICATIONS COMMON TO ALL UNITS: 

$ Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 
16 to 49 meters on short wave. ® EM84 tuning indicator giving accurate tuning with ease. Two channel tone 
control stage with separate bass and treble controls. • Input facilities with switching for external tuner — stereo 
pick-up — stereo or mono tape recorder for recording or play back. ® Stereo reverse switch. ® Calibrated 
dial scales available for all States showing main stations in large type with separate scale for short wave using two 
dial pointers. ® Chassis is mounted in attractive and durable metal case finished in black with embossed control 
panel in black and silver with matching knobs. 


PLAYMASTER 
4 EXIT 

WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson grain oriented output 
transformers giving a response of 25 to 
18.000 cycles. 

ft Valves, 4 6CW8. 12AU7, 6N8, 6AN7, EM- 
84, and two IN 1763 rectifiers. 

AMPLIFIER and TUNER, £51/15/-. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
MAGNAVOX 8WR SPEAKERS, 
£69/10/. 


PLAYMASTER 
101 EXIT 

WITH TUNER 

• Output 12 watts per channel (24 watts), 
ft Incorporating Ferguson grain oriented output 
transformers giving a frequency response of 
20 to 25.000 cycles. 

ft Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £55/10/. 
WITH GARRARD AUTOSLIM 
STEREO CHANGER AND TWO 
ROLA 12PX SPEAKERS. £79/10/. 

ALL PRICES F.O.R. SYDNEY 


MELLARB 
10-10 EXIT 

WITH TUNER 

• Output 10 watts per channel (20 watts). 

ft Incorporating Ferguson grain oriented out¬ 
put transformers giving a frequency response 
of 20 to 25,000 cycles. 

• Valves 4 6CW8, 2 EF86, 12AX7, 6N8, 6AN7 
and two 210 rectifiers. 

AMPLIFIER AND TUNER, £58/10/. 

WITH GARRARD AUTOSLIM 

STEREO CHANGER AND TWO 

ROLA 12PX SPEAKERS, £82/10/. 


A COMPLETE HI-FI STEREO BO 
SYSTEM FOR ONLY . . . 97 


GNS. F.O.R. 


UNIT STEREO PLAYMASTER AMPLIFIER No. 106 WITH PLAYMASTER TUNER 



AMP. & TUNER ONLY £45/-/- 


(Amplifier-tuner incorporated in same case.; 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

SPECIFICATIONS: 

e Outout 8 watts Per channel (16 watts). 

Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 550 to 1,600 KC. 
ft Valves 4 6GW8—12AU7—1 6AE8—1 6BA6—1 EM84—2 1N1763 Rectif ers. 

• Supplied in self-contained case finished in beige, hammertone, with black and gold 

control panel with matching knobs. 

ft Switching and input facilities for pick-up—radio, F.M. Tuner and Tape Recorder, 
ft FULLY GUARANTEED 

Plus the new B.S.R.-UA12 or Garrard Auto Slim Stereo Changer and two 
Kagnavox 8 W.R. Hi-Fi speakers giving a frequency response of 30 to 14,000 

cycles. 


Classic Radio 


245 PARRAMATTA ROAD, HABERFIELD. N.S.W, PHONE UA2145 
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Now available in Australia! 



TAPE RECORDERS 


"THE CHOICE OF PEOPLE WHO KNOW " 

Here from Britain —brilliant in design, engineering, per¬ 
formance*. Here— for you — the absolute fidelity of repro¬ 
duction that has made "Brenell" so great a name around 
the world. 



MARK 5 SERIES 
TYPE "M" MODEL 

Brenell's outstanding newcomer 
—"the recorder that makes 
ENTHUSIASTS," and meets the 
exacting demands of profes¬ 
sionals. Four tape speeds—15, 
7 \, 32/ la i.p.s.; frequency re¬ 
sponse 40*20,000 ± 3dB; three 
motors; hysteresis synchronous 
type for capstan drive; separate 
recording and replay head and 
amplifiers enabling tape monitor¬ 
ing; pause key and superimpos¬ 
ing facility; recording level 
meter,- adjustable rotary tape 
guide. 

Models priced from £183 17 *3 



MODEL STB1 

A mono/stereo recording and 
replay unit, with three motors, 
hysteresis synchronous type for 
capstan drive,* four speeds—15, 
7 \, 32, la i.p.s,*. four heads; 
frequency response 40-20,000 ± 
3dB; replay facilities for both \ 
and 2 track for mono/stereo 
tapes,* mixing and tape monitor¬ 
ing facilities; twin recording am¬ 
plifiers and twin replay pre¬ 
amplifiers suitable for connection 
to external hi-fidelity amplifiers. 

Priced from £269 13-4 


MONO/STEREO DECKS AVAILABLE FROM £68 6 0 

Mail the coupon below to your nearest RCA dealer for 
brochures giving details of all models. 



Please send me detailed brochure on 

Name 

□ Model STB 1 

□ Mark 5 Type "M" 

Address 

□ Mark 5 Series 2 

Tick as required 


Sole 

Distributors: 


RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of Radio Corporation of America 

SYDNEY: 221 Elizabeth Street. 61-8541 
MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884 
PERTH: 280 Stirling Street. 28-1459 

RC.IM.I02q 


hasn’t one—this three-record gift pack 
is well worth considering. Christinas has 
gone, to be sure, but most peopie have 
a birthday during the year! 

Gordon Macrae and Gloria Grahame 
head the cast of ‘’Oklahoma!” a tuneful, 
zestful tale of love and romance in an 
Oklahoma farm community. The film 
chorus and orchestra is conducted by 
Joy Blackton, the two sides here con¬ 
taining the overture and 11 popular 
selections. 

For “Carousel,” Gordon Macrae again 
heads the cast, this time with Shirley 
Jones, and with chorus and orchestra 
conducted by Alfred Newman. Set in 
Maine, in 1873, it is the story of a 
swaggering, likable, yet misguided 
carnival barker who is granted a special 
dispensation, after an untimely death, 
to return to earth and assist his daughter. 

Deborah Kerr and Yul Brynner star 
in ‘The King And I,” with chorus and 
orchestra again conducted by Alfred 
Newman. Based on a true story, “The 
King And I” tells of an English Gover¬ 
ness who becomes deeply involved in 
the responsibilities of training the 
children of the Ruler of S-am. Again, 
both sides are packed with the popular 
hits, in this case 14 in number. 

As with most original sound track re¬ 
cordings, the performances are con¬ 
sistently good, with diction a strong 
point. 

The general balance is good, also, 
with the quality clean and the surfaces 
free from background noise. (W.N.W.) 

★ ★ ★ 

GREAT MOVIE THEMES IN STEREO, 
played by the Twentieth Century- 
Fox Orchestra. Twentieth Century- 
Fox (Festival) 12-inch stereo, STL- 
931,133, 

Interest: “Big Sound” stereo. 
Performance: Expansive. 

Recording: Excellent. 

Stereo Quality: Pleasing spread. 

For those who like their movie themes 
in “high, wide and handsome” sound, 
this disc will be irresistible. The studio 
orchestra of Twentieth Century-Fox plays 
the themes from the following films and 
TV series: 

“Never On Sunday,” “Adventures In 
Paradise,” “Sons And Lovers,” “The 
Diary Of Anne Frank,” “A Summer 
Place,” “Can Can,” “The Apartment,” 
“The Alamo,” “From The Terrace,” 
“Klondike,” “Mr Lucky” and “Hong 
Kong.” 

The recording is without flaw, with 
plenty of sparkle and undistorted bass. 
The stereo is well spread, but without ex¬ 
aggerated separation or “hole in the 
centre.” 

Highly recommended, if the music is to 
your taste. (J.R.) 

* * * 

ELECTONE AND BRASS, in Movie 
Hit Themes. Recorded by the SDS 
All Stars, under the direction of 
Tetsusaburo Hirai. Supervised by 
Jiro Kubota. Electones courtesy 
Japan Musical Instrument Co. 
King Records, Japan (Festival) 12- 
inch stereo, SFL-931,142. 

Interest: “Big” electronic sound. 
Performance: Imaginative. 
Recording: Flawless. 

Stereo Quality: The same. 

If you still think electronic organs 
can't sound interesting, this recording 
should make you change your mind. 
No less than four Electones are used to 
produce an extraordinary variety of 
sounds. The brass section contributes, 
too. 
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From the sound itself, the Electone 
would seem to be a revolving tone-wheel 
instrument of the same style as the well- 
known Hammond. For the recording, 
special large speaker enclosures (weight 
one ton) were used, in addition to the 
standard revolving speaker systems. 

The themes played on the disc are: 

“The Longest Day,” “Tonight,” “Baby 
Elephant Walk,” “Orfeo Negro,” “Fas¬ 
cination,” “Un Amore A Roma,” “King 
of Kings,” “L’Eclipse,” “Moon River,” 
“Degueeilo,” “Never Cn Sunday” and 
"A1 Di La.” 

The arrangements and playing are. 
imaginative and of a very high stan¬ 
dard. 

As we have come to expect from the 
King Record Company, the recording is 
excellent. Transparent bass, sparkling 
treble free of intermodulation, and negli¬ 
gible surface or tape hiss. The stereo 
is of equal quality with accurate place¬ 
ment of sounds testifying to the use of 
good microphone techniques. 

If you like the tunes and the idea of 
imaginative electronics-and-brass, this 
disc is highly recommended. (J.R.) 

★ ★ ★ 

GOLDEN OPERA FAVOURITES. Jesse 
Crawford At The Simonton Grande- 
Wurlitzer Pipe Organ. Stereo, Uni¬ 
versal Record Club SUP-406. 

Interest: Wurlitzer pipe organ sound. 
Performance: Traditional and com¬ 
petent cinema organ style. 

Quality: Excellent. 

Stereo: Non-gimmicked separation. 

Though most of the traditional 
“cinema” pipe organs have long since 
been removed from places of public 
entertainment, interest in them continues, 
as evidenced by the regularity with 
which albums are released or re-released. 

In the tradition of the instrument, 
this one is well worth attention. 

Jesse Crawford has never been one 
for exhibition or keyboard capers, pre¬ 
ferring the soft, melodic approach. How¬ 
ever, in some of the numbers here, he 
makes good use of the tabs and swells 
and produces an interplay of voices 
which the stereo shows to advantage— 
assuming that the reproducing speakers 
are sufficiently well separated. 

The recording level on the disc is 
rather on the low side, needing an extra 
touch on the volume control but there 
is a bonus in that, at no point, is the 
system anywhere near overload. 

The track titles—all operatic ex¬ 
cerpts—are “Celeste Aida,” “Song Of 
India,” “The Last Rose Of Summer,” 
“Berceuse,” “Meditation,” “My Heart At 
Thy Sweet Voice,” “Ah So Pure,” “O 
Evening Star,” “Then You’ll Remember 
Me,” “Barcarolle” and “Intermezzo.” 

Good value, especially for those keen 
on the cinema Wurlitzer. (W.N.W.) 

★ ★ ★ 

1963 — MOST POPULAR MOVIE 
THEMES. Enoch Light and His 
Orchestra. Produced by Enoch 
Light. Universal Record Club (Com¬ 
mand) 12-inch streo, SUP-512. 
Interest: Themes in hi-fi. 
Performance: Sparkling. 

Recording: Flawless. 

Stereo Quality: Fine. 

It would be hard to imagine a better 
recording of 1963’s top movie themes 
than this one. It seems to have every¬ 
thing—arrangements, performance, re¬ 
cording, you name it. 

Here are the themes played: 

“How The West Was Won,” “Antony 


and Cleopatra Theme,” “Put On a 
Happy Face,” “More (Mondo Cane),” 
“Lawrence Of Arabia Theme,” “Speak 
Not A Word,” “Hud,” “Theme from 
Mutiny On the Bounty,” “Days Of 
Wine And Roses,” “The Peking Theme 
(So Little Time — from ‘55 Days At 
Peking’),” “Spencer’s Mountain” and “I 
Could Go On Singing.” 

Special arrangements played in spark¬ 
ling style by Mr Light’s 55-piece orches¬ 
tra do them all credit and make highly 
listenable music. 

The recording was made on Com¬ 
mand’s 35mm magnetic film — need I 
say more? Negligible noise, imper¬ 
ceptible distortion, crystal-clear bass and 
high treble—really breathtaking sound. 
And the stereo is superb. 

Whether you want a stereo demonstra¬ 
tion disc to show off your system, or 
are mainly interested in the movie 
themes, this record should interest you. 
It can be given unqualified recommenda¬ 
tion. (J.R.) 


Instrumental ij 
Vocal & Humour 1 

ROMAN ACCORDION. Charles Mag- 
nante and His Orchestra. Produced 
by Enoch Light. Command (Festi¬ 
val) 12-inch mono, NDL-31,191. 
Also in stereo on SNDL-931,191. 
Interest: Accordion in hi-fi. 
Performance: Top-notch. 

Recording: Excellent. 

Another fine disc of Charles Mag- 
nante and his music. In the orchestra 
are all the usual big names—Dick Lia, 
Leonid Bolotin, Artie Ryerson, Tony 
Mottola, Billy Rowland, Bob Haggart, 
Don Lamond, Bob Rosengarden and Phil 
Kraus. Excellent teamwork and imagina¬ 
tive arrangements throughout. 

The tunes are: 

“Guaglione,” “Puccini Opera Medley,” 
“Tarantella Allegria,” “Oh Marie,” 



Red s 


BORN TO BE 
A WINNER! 


RCA RED SEAL SOUND TAPE 


Out of sheer necessity, RCA Red Seal 
Magnetic Tape was born! When recording 
the world's greatest artists, RCA recording 
engineers had to be positive beyond a doubt 
that every inch of master recording tape 
would deliver the ultimate in quality 
performance. Working with RCA Sound 
Engineers, they developed RCA Red Seal 
Tape with the exacting specifications 
required for their own use. 


Today it is available to you. 

RCA Red Seal Tape was born to be a winner. 
YOU will appreciate its "prize-winning" 
qualities. 

Available in professional grade Mylar* and 
acetate base—Standard, Long Play and 
Double Play—in all popular sizes. Cgjn 

*Du Pont Registered Trademark. 

For further information and fg* 
literature, contact RCA of Australia. 




The most trusted 
name in sound 


RCA OF AUSTRALIA PTY. LTD. 

AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

SYDNEY: 221 Elizabeth St.. 61-8541. 

MELBOURNE: 2 Stephenson St., Richmond, 42-4586. 
BRISBANE: 173 Ann St.. 2-7884. 

PERTH: 280 Stirling St., 28-1459. 
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Attention All radio hobbyists 

RADIO REPAIRMEN and other 
ELECTRONIC TECHNICIANS 


HACO DISTRIBUTING AGENCIES PTY.LTD. 

Importers and Distributors of the famous range of NATIONAL 
Radios and Tape Recorders, draw your attention to the availability 

of a WIDE RANGE OF NATIONAL SPARE PARTS AND 

COMPONENTS 

Only with the use of original NATIONAL components can the 
standard of NATIONAL products be maintained and other 
brands can, in many cases, be improved upon. 

Many of our components can also be used in other imported 
and local brands due to their versatility and international standard 
quality. 


-----The range consists of:_ _ 

CAPACITORS: Electrolytic, ceramic, titanium, paper, 
mylar, and styro! types, including miniature sizes. 

TUNING GANGS: Including PVC miniature types. 

COILS, TRANSFORMERS and SWITCHES. 

RESISTORS: Fixed and variable, including miniatures. 

SPEAKERS: 3, 8 and 10 Ohm, eighty different types 
from l^r" to 12" including OVALS. 

PLUGS, SOCKETS, CONNECTORS, etc. 

BATTERY CRADLES: Tubes and compartments. 

EARPHONES: High quality MAGNETIC & CRYSTAL. 

MICROPHONES: All 20 KOhm DYNAMIC from 
MINIATURE to PENCIL TYPES, some with remote 
control. 

COUPLATES: Combination Capacitor/Resistors in 
various values. 

PICK-UP ARMS: STYLII, in stereo and mono, 

CRYSTAL and CERAMIC cartridges. 

Hundreds of other hard-to-obtain items. 

Service data for all models. 

Service Notes and ALL standard accessories. 




. -r-a r.- « 

Distributed by and available from: 

HACO DISTRIBUTING AGENCIES 




mm 


This 

all 




PTY. LTD. 

s range is available from HACO Distributing Aencies Pty. Ltd., Spare Parts Dept., First Floor, 313-315 Sussex Street, Sydney, where 
original National spare parts are obtainable. Also in Melbourne, HACO Distr. Agencies Pty. Ltd., 202 Flinders Lane. Perth, 

RANDELL-HACO Pty/ LtdU^Adela«de,OliverJ. Nilsen - * . .. ^ — - 

• ' •*. • • . 


mm 


f. 


and Co. Brisbane, Commerce Australia 


tributing Co. 


Pty. Ltd. Newcastle, Electronic Dis- 
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“Non Dimenticar,” “Ciribiribin,” 
“Mama,” “Tango Della Rosa,” “The Jolly 
Barber Tarantella,” “Rusella ’E Maggio,” 
“Uno Per Tutte” and “Arrivederci 
Roma.” 

If you like the music—and there seem 
to be few who don’t—the disc will be 
for you. The recording is fine. The 
stereo version is probably even better 
than the mono which I was handed far 
review, which would make it outstanding 
value. (J.R.) 

★ ★ ★ 

DANCE TO THE SONGS EVERY- 
BODY KNOWS. Guy Lombardo 
And His Royal Canadians. Stereo, 
Universal Record Club SUP-518. 
(Also available in mono.) 

Interest: Dancing or listening. 
Performance: Conventional, compet- 
tent. 

Quality: Good. 

Stereo: Separation emphasised. 

Guy Lombardo and His Royal Cana¬ 
dians are well known in name and well 
known for the kind of sound they pro¬ 
duce. Here, it’s a strictly conventional 
presentation in even dance tempo, but 
relieved from listening monotony by the 
vocals and the “evergreen” numbers 
which give it a sing-along atmosphere: 
“Oh, You Beautiful Doll,” “Indiana,” 
“Back In Your Own Back Yard,” “If I 
Had My Way,” “I Ain’t Got Nobody,” 
“Down Among The Sheltering Palms,” 
“You Made Me Love You,” “I’m For¬ 
ever Blowing Bubbles,” “I Used To Love 
You,” “Margie,” “Lazy River,” “I’m Sit¬ 
ting on Top of the World.” 

The quality is good, with plenty of 
separation for those who like their music, 
some from here, some from there. 
(W.N.W.) 

ALL THE THINGS YOU ARE, with 
Enoch Light and His Orchestra. 
Universal Record Club 12-inch 
stereo, SUP-468. 

. Interest: Lyrical strings. 
Performance: None smoother. 
Recording: Excellent. 

Stereo Quality: Well spread. 

Here’s a collection of dreamy roman¬ 
tic schmaltz which should sooth the most 
savage of breasts. Played in the best 
Enoch Light tradition, they sparkle yet 
never destroy the smoothness by verg¬ 
ing on the blatant. 

The tunes played are: 

“Someone To Watch Over Me,” “The 
Song Is You,” “What Is This Thing 
Called Love,” “My Heart Stood Still,” 
“Everything I Have Is Yo^irs,” “No 
Other Love,” “Tenderly,” “All The 
Things You Are,” “Stairway To The 
Stars,” “Dancing In The Dark,” “The 
Night Is Young And You’re So Beauti¬ 
ful,” and' “Penthouse Serenade.” 

The recording is excellent, and the 
stereo is fine. From all aspects, then, a 
fine recording and one that can be high¬ 
ly recommended. (J.R.) 

* * * 

MR BIG—TONY MOTTOLA . . . 
GUITAR. Produced by Enoch 
Light. Tony Mottola, A1 Cassa- 
menti, A1 Caiola and Don Amone, 
electric guitars, aided by Tommy 
Kay, Bucky Pizzarelli, Moe Wech- 
ster, Bob Haggart and Terry 
Snyder. Universal Record Club 
(Command) 12-inch stereo SUP-419. 
Interest: Electric guitar. 
Performance: Polished. 

Recording: Top-notch. 

Stereo Quality: Fine. 

There’s certainly a collection of talent 


on this disc. One would be very sur¬ 
prised if the results weren’t outstanding 
—as indeed they are. Four big-name 
guitarists led by Tony Mottola, with an 
equally big-name rhythm section back¬ 
ing them to the hilt . . . playing imagi¬ 
native but well-planned arrangements. 
A real experience to listen to it. The 
music is—“Danger,” “Carioca,” “What’s 
New,” “Dancing On The Ceiling,” “I 
Didn’t Know What Time It Was,” “Car¬ 
nival Time,” “The Song Is You,” “Spring 
Is Here,” “Humorescapade,” “Prelude To 
A Kiss,” “Am I Blue” and “Cocquette.” 

The recording is of a very high stan¬ 
dard, and the stereo well defined with¬ 
out excessive separation. 

If you would like to hear a really 
polished guitar group playing sparkling 
arrangements, this record is for you. 
(J.R.) 

★ ★ ★ 

JOLSON SINGS AGAIN — SOUND¬ 
TRACK. AI Jolson, vocal, with 
orchestra. Festival 12-inch mono, 
FL-30,997. 

Interest: Jolson lovers. 

Performance: Inimitable. 

Recording: Good. 

Sixteen of Jolson’s best-loved songs, 
taken from the soundtrack of the film 
“Jolson Sings Again.” The original re¬ 
cording is by American Decca. The tunes 
are: 

“Rock-a-bye Your Baby With A Dixie 
Melody,” “Toot, Toot, Tootsie Good¬ 
bye,” “Waiting For The Robert E. Lee,” 
“Pretty Baby,” “When The Red, Red 
Robin Comes Bob, Bob, Bobbin’ Along,” 
“Way Down Yonder In New Orleans,” 
“Anniversary Song,” “When You Were 
Sweet Sixteen,” “My Mammy,” “Give 
My Regards To Broadway,” “Ma Blush- 
in’ Rosie,” “I’m Just Wild About 
Harry,” “I Want A Girl (Just Like The 
Girl That Married Dear Old Dad),” “By 
The Light Of The Silvery Moon,” “I 
Only Have Eyes For You” and “Avalon.” 

For the time when it was made, the 
recording is fine. One can sit down in 
the favourite easy chair, close your eyes, 
and imagine yourself in the fourth row 
centre. 

A wonderful memoir to a great per¬ 
former. (J.R.) 

★ ★ ★ 

PETER NERO IN PERSON. Produced 
by Marty Gold. RCA Dynagroove 
12-inch stereo, LSP-2710. 

Interest: Piano and rhythm group. 
Performance: Exuberant. 

Recording: Excellent. 

Stereo Quality: Good. 

As those who have heard his previous 
discs will know, Peter Nero is a pop 
pianist who likes to sneak short pas¬ 
sages from the classics into tune, wher¬ 
ever he feels that they are appropriate. 


If you wont 

STEREO 

EQUIPMENT 

You'll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speak¬ 
ers AT FACTORY PRICES are avail¬ 
able from stock or weTI make to 
You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 

FEBRUARY SPECIALS 

^uniiiir atnntrj 

| MAGNAVOX 8WR speaker I 
1 (f.c. 30-15,000 c.p.s., voice coil 2.7 | 
| or 15 ohms) and 1.9- cubic feet re- | 
| flex cabinet. £14/10/, including | 
I packing. | 

| WHARFEDALE GOLDEN 10 1 
| or Goodmans Twinaxiom. 10 | 
1 speaker (v.c. 15 ohms) and 3 cubic 1 
1 feet reflex cabinet. £28/10/, in- | 
1 eluding packing. 

| Cabinets are made of 3in ply to § 
| speaker mfrs. design. Maple, wal- | 
| nut or rosewood colours First- 1 
| class lacquer finish. 

| “Make-It-Yourself” cabinet kits I 
| to suit all speakers, from £5 for 1 
1 8 in. | 

| Stereo Amplifier, 8 watts, with 1 
1 two 8WR speakers and Garrard 1 
i stereo-monaural changer-player, I 
1 £34. | 

| Stereo Amplifier, 10 watts, separate | 
| treble and bass, two 8WR speakers | 
| and Garrard AT6 stereo-monaural I 
| changer-player. £49. 

| 8 Element TV Aerials. Highly 1 

| efficient and designed especially for I 
| weak signal areas, for receiving sta- I 
| tions located as follows: All capital 1 
| cities £5/5/, Ballarat, Goulburn | 
= Valley, Canberra, £5/15/; Darling = 
| Downs and N.E. Tasmania, £5; 1 
| Central Tablelands (N.S.W.) and I 
= Bendigo, £6/15/; Latrobe Valley, = 
| £4/10/. | 

fiiiiiimr inimiiS 

Write for Stereo Catalogue 

H.B. RADIO PRODUCTS 

Manufacturer# of Qualify Radio 
and Radio Furniture for 31 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5580. 



We’ve* fully illustrated leaflets 
available . . . see your Radio Parts 
Stockists for your copies . . . our* 
extension speakers are available 
everywhere in three sizes 
always ask for AEGIS. 'AlEGlj 


Aegis Manufacturing Co.^b./L. \. t y 

347 Darebin Rd., Thornbury, 

Victoria. ’Phone 49-1017. A19. 
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SHU RE 

Shure sound equipment has long been 
sought after where maximum reproduc¬ 
tion is desired. Now, stereo enthusiasts 
can obtain these famous products from 
specially appointed hi-fidelity dealers 
throughout Australia, including Audio 
Engineers Pty. Ltd. 

There's a Shure stereo dynetic cartridge 
to equal your music system and the 
Shure professional tone-arm offers visual 
balance control and will track at an 
extremely light weight without "drag" or 
"skip." 


M33-5 

Professional stereo dynetic 
cartridge. Musicians choice! 
£27/15/. 


M3/N21D 

Designed for use where 
tracking force is less than 
21 grams. £12/15/. 


M77 


M7D 



442 KENT STREET. SYDNEY. 29-6731 


NATIONAL DISTRIBUTORS FOR SHURE BROS 


For quality systems with 
tone arms that track from 
3 to 6 grams. £20. 

Professional Indepcn- 
dent Tone-Arm. For fStea* 
any quality cartridge, 
stereo or mono, price 
£ 20 / 10 /. 


Acknowledged throughout 
the world. Save, at this new 
low price. £10. 
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And he does this quite well, too, for he 
has considerable playing skill’and musi¬ 
cal sense. 

The tunes played on this disc are: 

“Button Up Your Overcoat,” “The 
Green Leaves of Summer,” “It’s All 
Right With Me,” “Cute,” “Are My 
Dreams Real?” “I Got Plenty O’ Nut- 
tin’,” a selection from “West Side 
Story,” and “Love Is a Many-Splendour- 
ed Thing.” 

There is a lot of bally-hoo, of course, 
with corny jokes, mock explanations, 
profuse thank-you’s, and what sounds 
like 10 thousand screaming and whist¬ 
ling adulators. But you can ignore all 
this quite easily, for Mr Nero’s playing 
and that of the rhythm group are out¬ 
standing. 

The Dynagroove recording is excel¬ 
lent and about the best of them to come 
my way. It almost seems as good as the 
advertising blurb says it should. The 
stereo is fine. (J.R.) 

★ ★ ★ 

DICK HYMAN AND HIS TRIO. . . . 
Dick: Hyman, Joe Benjamin and 
Osie Johnson. Produced by Enoch 
Light. Stereo. Command SNDL- 
931,101. 

Interest: Popular piano rhythm. 
Performance: Impeccable, 

Quality: Flawless. 

Stereo: Separation emphasised. 

Dick Hyman, with a background of 
classical training, a liking for the jazz 
idiom and extensive experience in 
national radio and television, plays the 
piano with disarming ease. Against the 
regular beat of bass and drums he 
weaves a constantly varying pattern of 
melody, yet with never a muffled note 
or one that is not impeccably to tempo 

This is true, whether the melody is a 
simple sequence of notes or a regular 
cascade. 

Dick Hyman is not unique in his 
ability to produce this kind of sound 
but he certainly doesn’t suffer by com¬ 
parison with other big-name exponents. 
And one should spare a word of com¬ 
mendation also for the other members 
of the trio, whose contribution is of a 
high standard. 

The track titles are “Love For Sale,” 
“Make Somebody Happy,” “Down Home 
Melody,” “Lost In The Stars,” “Some¬ 
body Stole My Gal,” “When Your 
Lover Has Gone,” “42nd Street,” “The 
Bad And The Beautiful,” “Jitterbug 
Waltz,” “Lazy Afternoon,” “Dites Moi,” 
“People Will Say We’re In Love.” 

Technically, the quality is excellent, 
with the piano and drums duetting from 
the respective channels. (W.N.W.) 

★ ★ ★ 

JOHN F. KENNEDY. The Presidential 
Years, 1960-fS3. A Documentary, 
recorded by Fox Movietone News. 
Mono, 20th. Century-Fox TL- 
31249. 

Interest: Very recent history. 
Performance: Actual excerpts from 
speeches. 

Quality: Variable. 

Twentieth-Century wasted no time in 
issuing this documentary, composed of 
excerpts of important speeches by the 
late John F. Kennedy. Twenty excerpts 
are contained on the two sides, the 
twenty-first and final track containing 
the closing sentences of the speech 
which the late President did not live to 
deliver. 

John F. Kennedy made no pretence 
of being an orator, but it is impossible 
to listen to this record without being 


gripped by the sincerity, the directness 
and the forcefulness, which made him 
the man that he was. The impact was 
evident on every member of the house¬ 
hold, adult and teenager. 

In compiling the documentary, the 
producers have wisely let the late Presi¬ 
dent speak for himself, the narration 
merely indicating times and places. 

As might be expected, the excerpts 

contain the limitations and variations of 
actuality recordings but this is of little 
consequence with material of this 
nature. You might notice it but that’s 
all. 

A tragically absorbing piece of recent 
history (W.N.W.). 

★ ★ ★ 

MY FAVOURITE STORY. By 

America’s Greatest Performers. 
Mono, 20th Century Fox, TL- 
31,206. 

Interest: Limited. 

Performance: Generally disappoint¬ 
ing. 

Quality: Good. 

When this record came to hand, I 

sat back expecting a good laugh. After 
all, what would you expect with this 
line-up of talent each telling their fav¬ 
ourite stories: Lucille Ball, Jack Benny, 
Joey Bishop, George Burns, Bob Hope, 
George Jessel, Gene Kelly, Groucho 
Marx, Phil Silvers, Red Skelton, Jimmy 
Stewart, Danny Thomas—and with Bing 
Crosby as narrator? 

Lucille Ball was good for a chuckle, 
Art Linkletter and his “kid” stories 
brought a laugh and the inimitable Red 
Skelton turned on a brief, but classic 
performance. 

The rest I could rate only as pathetic 
from the viewpoint of an Australian 
audience. 

Their anecdotes might, perchance, 
have hit the spot within the movie 
colony; among people immediately inter¬ 
ested in supporting the Motion Picture 
Relief Fund, to which the proceeds from 
the album’s sale are directed. But else¬ 
where, the local humour of Hollywood 
will be lost on any but the most devoted 
students of the silver screen. 

As an intimate record of the actors 
voices, the disc is superb, but, para¬ 
doxically, this is almost a weakness. A 
bit of audience atmosphere might have 
helped things along (W.N.W.). 

Popular Jazz j 

IT’S A BLUE WORLD—SAM (the man) 
TAYLOR, Tenor Sax with Orches¬ 
tra and Chorus Directed by Bill 
Sanford. Festival, Stereo. SFL- 
931,166. 

Interest: Popular instrumental. 
Performance: Virtuoso. 

Quality: Good. 

Stereo: Separation emphasised. 

A few years ago it was Freddy Gar¬ 
diner and now it would appear that the 
latest star in the solo saxophone firma¬ 
ment is Sam (the man) Taylor. Solo 
saxophone, that is, with an appeal to 
the masses rather than a limited group 
of devotees. 

In this latest disc, Sam imparts a nice 
blues feeling to a dozen assorted “oldies” 
and shows the style which has main¬ 
tained his position as a star performer 
on the American nightclub and television 
circuits. In places his performance 
almost qualifies him for the “Popular 
Jazz” columns. 


Now available in Australia 

THE FAMOUS 



Makers’ Specification: 

CONTROL UNIT 


Inputs: Disc (75 mV) suitable 
for crystal and ceramic pick¬ 
ups (Decca “Deram,“ etc.) 
Radio (75mV) 

Tape Replay (75 mV) 

Tape Record (250 mV) 
Controls: Volume, close toler¬ 
ance ganged 

Bass and Treble ganged ’ 
Balance ± 4 dB 
Function Slide Switch (caters 
for compatible stereo pick¬ 
ups) 

Separate On/Off switch 
Pre-set Rumble Filter 
Valves: 2 x ECC83 
Dimensions: 9i x 51 x 5J in. 
Weight: 41 lb. 

Styling: Front panel, brushed 
brass and matt black. Knobs, 
ivory with ground brass in¬ 
serts 

AMPLIFIER 

Power output: 6 —|- 6 watts 
Harmonic distortion: 0.25% at 
6 watts 

Speaker matching: 3/5 ohms 
and 10/16 ohms 
Valves: 4 x ECL86 
Voltages: 200/250 volt, 50 c/s 
Dimensions: 12 in. x 6 in. x 
4J in. 

Weight: 10i lb. 

NOTE: Amplifier and Control 
Unit are not available 
separately 

The above amplifier can be 
supplied in a complete Stereo 
Svstem PRICED AT £160. 
COMPRISING:— 

1—Rogers Cadet Amplifier 
and Control Unit 
1—Dual 1006/A Changer-' 
Player 

1— Decca Deram Cartridge 
Diamond Stylus 

2— Goodmans Axiette 8" 
Speakers 

2—Column Speaker Cabinets 
1—Lowboy Equipment 
Cabinet 

With Goodmans Axiom 10" 
Speakers and Cabinets instead 


of Axiettes, £172. 



Full technical information & illustrations on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 


U I-1C 
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THE FINEST 
TONE-ARM 
CARTRHMSE 
COMBINATION 



TYPE: Miniature moving magnet. 

SENSITIVITY: 7 millivolts per channel, plus 
or minus 2 db at 1,000 cpj (5.5 cm/sec. re* 
corded velocity). 

FREQUENCY RESPONSE: 10*20,000 cp* plot 
or minus 2 db, 

CHANNEL SEPARATION; 


___PJRRIL, _ 30db 50 to 7,000 

cycles, comparable everywhere. 

STYLUS TIP RADIUS: .0006'? (accurately main- 
tained). 

STYLUS TIP MASS: 0.5 milligrams. 

LATERAL AND VERTICAL COMPLIANCE: 
30 x 10 — 6 cms/dyne minimum, 
RECOMMENDED LOAD IMPEDANCE: 47k 
ohms. 

RECOMMENDED TRACKING FORCE: 0.75 
to 2 grams in top quality arms. 
MOUNTING CENTRES: Standard Vi" an d 
7-16” centres. , 


LIDO HOUSE, 400 KENT STREET, SYDNEY. 


ETHERNESS 


S.M.E. SERIES II PICK UP 

The S.M.E. pick-up is a unique British 
product of incredible precision. No 
other arm in the world — irrespective 
of price — can compare with its match¬ 
less performance and timeless elegance. 
Tracks perfectly down to } gram pres¬ 
sure. Acclaimed by technical reviewers 
and musicians as the finest pick-up arm 
in the world today: 

MODELS FROM £36-13-0 RETAIL 


A.D.C. 1 MK. IS CARTRIDGE 

A magnificent cartridge! The accom¬ 
panying specifications indicate its ver¬ 
satility. A perfect partner to the S.M.E. 
arm! Combined, they produce the ulti¬ 
mate in sound reproduction. 

You're buying the finest tone-arm/cart¬ 
ridge combination when you buy 
S.M.E.-A.D.C... acknowledged through¬ 
out the world! 

CARTRIDGE FROM £31/-/- RETAIL 


The numbers he plays are: “Stardust,” 
“All Night Long,” “Lover Come Back 
To Me,” “Lonelyville,” “Long Lonely 
Nights,” “Jet,” “Ebb Tide,” “It’s a Blue 
World,” “Go Away Little Girl,” “Bossa 
Nova Mas Rolyat,” “Stormy Weather” 
and “Lights Out.” If you’re sampling 
the disc you might give “Lover Come 
Back To Me” a listen first. 

Technically the disc is pretty good, al¬ 
though there are places where the stereo 
becomes a little obvious, leaving a “hole 
in the middle.” (K.W.J.) 

★ ★ ★ 

JAM SESSION with Sidney Bechet and 
Muggsy Spanier. “Sweet Lorraine,” 
“Lazy River,” “China Boy,” “Four 
Or Five Times,” “That’s A-Plenty,” 
“Squeeze Me,” “Sweet Sue,” 
“Cherry,” “Diga Diga Do.” Uni¬ 
versal Record Club, Mono. UJ-514. 
Interest: Dixieland Jazz. 
Performance: Good. 

Quality: Fair. 

In addition to Bechet and Spanier, this 
disc features such jazz luminaries as 
Carmen Mastren, Wellman Braud, Rex 
Stewart, Barney Bigard, Lawrence 
Brown, Billy Kyle, Brick Fleagle and 
Dave Tough. 

The jacket notes fail to indicate 
whether this disc was actually cut at a 
“jam session” in which the abovemen- 
tioned musicians were playing, but my 
guess is it probably was. There is an 
abundance of spontaneity and a sparse¬ 
ness of obviously rehearsed “bits” which 
generally lead to this impression. 

The general style of jazz played by 
this group is, as one might expect from 
the lineup, somewhere between New 
Orleans and Chicago, with the emphasis, 
if anywhere, being on the Chicago style. 

Technically the disc is only fair—by 
today’s standards—but it would have 
been considered very good in the year 
it was made, 1946. Historically and 
musically this is a good disc and well 
worth the Record Club price. (K.W.J.) 
★ ★ ★ 

THE BLUES AND DIXIE with Jack 
Teagarden and his Orchestra. “The 
Blues,” “Aunt Hager’s Blues,” 
“Royal Basin Blues,” “Basin Street 
Blues,” “Shine,” “King Porter 
Stomp,” “Boogie Woogie,” “Mighty 
Lak’ A Rose,” “China Town,” “East 
Of The Sun,” “China Boy,” “Hindu¬ 
stan.” Universal Record Club, 
Mono. UJ-510. 

Interest: Jazz. 

Performance: Good. 

Quality: Fair. 

On this disc, Jack Teagarden is heard 
with a fairly largish orchestra which has 
a sound very reminiscent of the big 
swing bands of the late 30s and 40s. On 
some tracks he plays with a Dixie seven 
drawn from the orchestra, but the 
majority of numbers are big band swing 
with featured trombone. 

Jack Teagarden has been described as 
a trombonist with “unflagging technique 
and inspiration” and, personally, I feel 
this is a most apt description. His en¬ 
thusiasm and mature approach to jazz 
are well to the fore in this recording 
and, for those who liked the swing sound 
of the 30s, this disc would be a good 
buy. 

The jacket notes do not list the date 
when this recording was made but my 
guess would place it as at least 10 years 
ago. If such is the case, the quality 
could be rated as—good for that time 
but only fair by today’s standards. 
(K.W.J.) 
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POWER MEGAPHONE FROM GELOSO 

To overcome the limitations of the human voice, when pitted against the 
noise of modern living, we often find it necessary to turn for aid to elec¬ 
tronic amplification. The Geloso Amplivoice, as pictured, is a versatile 
transistorised megaphone designed for public address applications. 


A LIGHT but durable unit, the Geloso 
Amplivoice has many interesting fea¬ 
tures, not the least of which is the micro¬ 
phone system. The microphone, a dynamic 
cardoid type, is detachable from the main 
unit. The unit may be used in two ways: 
(1) held like a standard megaphone; (2) as 
a two-unit system with the microphone 
connected to the amplifier and loudspeaker 
by an extension cable. 

The extension cable provided plugs into 
the same socket as the microphone. At the 
other end of the cable, the microphone is 
plugged in and carries facilities for switching 
the amplifier on and off. This system 
allows the amplifier-loudspeaker section to 
be supported by a shoulder strap, mounted 
on a motor vehicle or strapped to a support 
at a public meeting. 

The shoulder strap is supplied as stan¬ 


dard equipment. With a total weight of 
only 3Alb this unit is certainly not a heavy 
burden. The manufacturer makes a point 
of stressing that all weather conditions and 
temperature environments have been taken 
into consideration in the construction of the 
Amplivoice. 

The amplifier consists of four transistors, 
1 pre-amp, 1 driver and 2 output transistors. 
The unit is operated by 6 type “C” cells. 
Depending on the individual user, battery 
life up to six months is claimed for this 
equipment. Material used in the manufacture 
of the horn and microphone is moulded 
nylon ultramid plastic. 

Depending on the terrain the range of 
the amplified voice can be up to 1,000 yards. 
Trade price for the Geloso Amplivoice is 
£26 plus sales tax. Inquiries should be ad¬ 
dressed to R. H. Cunningham Pty. Ltd., 29 
Gibbes Street, Chatswood, N.S.W. 


ROB LAN'S NEW "PADDERLESS" GANG j 


Messrs. Watkln Wynne Pty. Ltd. an¬ 
nounce the addition of a new miniature 
padderless 3-gang, type SM3P, to the al¬ 
ready large range of “Roblan” variable 
capacitors which they market 

The new “padderless” gang, which is 
illustrated at right, has inbuilt trimmers 
on each section and split rotor plates on the 
aerial and RF sections. New types of 
spindle bearings used in this gang provide 
a high degree of mechanical and electrical 
stability. 

Connecting lugs are provided on both 
sides of the stator plates and two special 
earthing lugs are provided at each end of 
the capacitor. The capacitance of the aerial 
and RF sections is 190pF, while the oscil¬ 
lator section has a capacitance of 80pF, 
intended, with suitably designed coils, to 
tune the normal broadcast band. 

The “tub” and inter section shields of the 
new gang are made from chromate dipped, 
cadmium plated steel, the stator and rotor 
plates'are cut from special aluminium alloy 



and the rotor shaft is made from bronze. 
Friction minimised ball bearing mounts are 
provided at either end of the rotor spindle. 


The trade price of the new gang is given 
as 28/ (plus tax). Further inquiries should 
be directed to the Australian agents for 
“Roblan” capacitors, Messrs Watkin Wynne 
Pty. Ltd., of 21 Falcon Street, Crow’s Nest, 
N.S.W. (K.W.J.) 


“OXFORD” 

INSTRUMENT GASES, 
CHASSIS AND PANELS 

CASE AND CHASSIS 

R/C BRIDGE 63. SEPT., 1963 


£ s d 

Case .112 0 

Chassis, etc.2 12 6 

Printed Panel. 19 6 

Engraved Panel.210 0 

3in CR063. JUNE, 1963 

Case.2 17 6 

Chassis, etc.5 5 0 

Printed Panel. 19 6 

Engraved Panel.210 6 

AUDIO SIGNAL GENERATOR 
62. FEB., 1962 

Case.2 17 6 

Chassis, etc.216 0 

Printed Panel. 19 6 

Engraved Panel.210 0 

MULLARD 10/10 AMP. STEREO 
OUTLOOK. JULY, 1962 

Chassis, etc. 4 0 0 

Cover. 2 10 0 

Printed Panel (Grey and 

White). 19 .6 

Engraved (Red and Al) .. 2 0 0 


All Items above 121 per cent Tax. 

MULLARD WIDE BAND TUNER 
STEREOPHONIC PREAMP 


£ s d 

Case, Chassis, etc.5 3 9 

Printed Panel With Glass 

Dial.1 9 6 

Engraved Panel with Glass 

Dial.3 0 0 

PL A YM ASTER 106 

Case.2 15 0 

Chassis.2 8 6 

Printed Panel. 19 6 

Engraved Panel.210 0 

Dial Assembly.115 0 


Above 2 Items 25 per cent Tax. 

ALL GOODS PLUS FREIGHT 
SLIGHTLY HIGHER FROM 
AGENTS. 

McKinnon Nicholls Pty. Ltd., 
290 Rae St., NORTH FITZROY. 
Vic. Tel. 48-4669. 

Gerrard and Goodman Limited, 
192 Rundle St., ADELAIDE. 
8-0242. 

Homecrafts Tasmania. 

199 Collins St., HOBART. 
2-2711. 

Pakbar Pty. Ltd., 

38-44 Stone St., WEST PERTH. 
Tel. 28-2431. 

Martin De Launay Pty. Ltd., 
Darby St., NEWCASTLE. B4741 
Broadway Electronics Pty. Ltd., 
52a Keira St., WOLLONGONG. 
2-1402. 

D. Irvine and Co., 

401 George St, BRISBANE. 2-4310. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 
69-3764 69-7616 
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Compact Solutions 

with Ledex . 

Hd&E&SS ROTARY SOLENOIDS 

Frictionless conversion of linear to rotary move¬ 
ment based on the inclined ball race principle. 

The designer's ideal solution where high torque, 
low bulk/power ratio, snap-action are required 
and dependable functioning is of vital importance. 

ILjgJZgg CIRCUIT SELECTORS 

Combination of a Ledex rotary solenoid with an 
array of 8, 10, 12, 18, 20 or 24 position Oak-type 
switches for the remote control of predetermined 
circuit patterns. 

Other Ledex products are ready to work as compact solutions to your 
circuit switching applications. Write or phone for literature mentioning 

applications to . . . 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 York Street, SYDNEY. 2 0233 

Melbourne: Amalgamated Wireless (Australasia) Limited. Brisbane: * Chandlers Pty. 
Ltd. Adelaide: Newton McLaren Ltd. Perth: Atkins (W.A.) Ltd. Carlyle & Co. (1959) 
Pty. Ltd. Hobart & Launceston: Amalgamated Wireless (Australasia) Limited. 



M488 


MSP 11-63 


JABEL 

LONG-LIFE TOOL LINE-UP 

NEW 

£L 


\ 

51 


w 

% 

lor Easy Trimming, Easy Aligning. 


The newest, toughest injection moulding material, polypropelene, is used 
to give greater durability to these new JABEL tools. Assembly line tests 
prove they far outlast ordinary plastic tools. 


€ 


JABEL NO. 9 


WT9—Phosphor bronze blade for the new 
miniature, slotted-hole type transistor cores. 


WT9—Screw driver blade of exact dimen¬ 
sions for miniature transistor type with 
slotted cores. 


JABEL NO. 8 


m 


WT8—At last! A hexagonal socket for WT8—Hexagonal spigot for all hex. bore 

Philips trimmers. cores. 


and 


This New DE (double-end) tool made from 
high-impact polystyrene, with moulded-in 
non-ferrous tool-tips. 


C 


Ideal for all screw-adjusted trimmers, The Right Tool for all spade-end stem cores, 
slotted stem cores, etc. 

FROM RADIO SUPPLY STORES EVERYWHERE 

Exempt / or from FACTORY DISTRIBUTORS 

WATKIN WYNNE PTY. LIMITED 21 Falcon Street, CROWS NEST, N.S.W. 



NEW METER 
MEASURES 
MOISTURE 

Messrs Telecomponents Pty. Ltd. 
announce the release of the Stowell 
Moisture Meter, mark 2, illustrated 
below. This instrument, which was 
designed by the C.S.I.R.O. Division 
of Food Preservation, is used to de¬ 
termine the moisture content in 
dried fruits and is now the accep¬ 
ted standard method of test in the 
died fruit producing areas of the 
Middle East. 

ELECTRICALLY, the instrument consists 
^ of a Wheatstone type resistance mea¬ 
suring bridge with a 9-volt battery as the 
power source and a 50-0-50 centre zero 
microamp meter as a null indicator. Three 
resistance multipliers are provided to enable 
a total resistance range of one ohm to one 
megohm* to be measured. The meter move¬ 
ment is adaquately protected against acci¬ 
dental overload. 

A set of test prods and a special sample 
test cell is provided with the instrument 
and, in use the electrical resistance of a 
fruit sample, placed in this test cell, is 
measured. Moisture content is then deter¬ 
mined by means of a calibration chart 
showing moisture content as a function of 
electrical resistance. 

The overall accuracy of the instrument 
is given as plus or minus 1 per cent and 
relative moisture contents between 10 and 



40 per cent may be measured, depending 
on the type of fruit. Calibration charts 
for determining the moisture content of 
raisins and figs are available ex stock and 
charts for other dried fruits are available 
on special order. Enquiries for applications 
of the instrument in other than dried fruit 
measurement are welcomed: 

The instrument is housed in an attrac¬ 
tive black vinyl plastic paint finished case 
constructed from copperplated steel. Dimen¬ 
sions are 11 by 7^ by 4 inches. The lid of 
this case contains the calibration charts and 
the sample test cell is stored inside the 
case. The instrument can thus be fully 
enclosed and is portable. 

Persons or firms interested in further 
details, such as price and availability, of 
this instrument should address their en¬ 
quiries to Messrs Telecomponents Pty. Ltd. 
of 752 Pittwater Road, Brookvale, N.S.W. 
(K.W.J.). 
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VERO BOARD FROM E.M.I 


mmm 

mmmm 




A NEW product which will find acclaim 
■*** by hobbyist and industry alike is Vero- 
board. To a casual glance the top side of 
this board would identify it as another 
piece of matrix board. The reverse side of 
the board however reveals a different story. 
A number of copper strips, running the 
full length of the Vero board, are bonded 
to the board, with the matrix holes con¬ 
tinued through the copper. It thus becomes 
a truly universal wiring board which 
enables printed circuit techniques to be 
employed both in the laboratory and in 
small-scale production, combining efficiency 
with low cost. 

Vero board is manufactured from synthe¬ 
tic resin bonded laminate, the copper strips 
which are bonded to it being 0.0015” 
thick. The bakelite material used is normal¬ 
ly suitable for cutting and punching at 
room temperatures. While various accesso¬ 
ries are available for use with Vero board, 
the wiring of circuits could be achieved as 
it stands, with a minimum of wasted time. 

No soldering difficulties should be en¬ 
countered with Vero board, as all boards 
are protected with a flux preservative. The 
spacing of the copper conductors and the 
hole matrix conforms with the B.S. and 
International recommendations. This enables 
a large variety of printed circuit and 
normal wire-ended components to be used, 
achieving neat and compact units. 


The tensile, sheer and bond strength of 
Vero board is very good and the insula¬ 
tion, measured after immersion in water 
for 24 hours, is better than 100 megohms. 
Three pitches, between conductors, are 
available. These are 0.10, 0.15 and 0.2 
inches. A wide selection of accessories are 
available for use with Vero board, making 
it a most flexible system for production 
purposes. 

One important accessory is the edge 
connector. These connectors allow Plug-in 
Vero board, which is supplied complete 
with gold plated contacts, to be wired and 
plugged into a circuit as a module. The 
small unit at the bottom of the accom¬ 
panying picture is a “spot face cutter.” 
This tool is used to remove any portion of 
the copper strip to break the continuity of 
a circuit. 

Hand-held jigs are available for precise 
bending of pigtails so that components will 
fit neatly into position on the Vero board. 
For the design of prototypes this system 
allows modifications to be made with ease, 
while still retaining a neat and orderly 
appearance. If necessary the board may be 
completely stripped of components and re¬ 
used. Once a prototype has been com¬ 
pleted, it becomes a fool-proof template 
for production purposes. 

Vero board is marketed by E.M.I. Aust. 
Ltd., 301 Castlereagh St, Sydney. Enquiries 
should be addressed to Mr j. Stedman. 


LABEL FOR "PLAYMASTERS": 


Messrs RCS Radio Pfy. Ltd., of 615 Forest Road, Bexley, announce that they 
are now able to supply the attractive gold-anodised panel (illustrated above) 
especially designed for the "Playmaster" series of amplifiers. The panel sells 
for 12/ including tax. Enquiries should be directed to RCS Radio. 


ADD ONLY SPEAKER, YOLUME CONTROL 
AND BATTERY TO ANY OF ABOVE AND 
HAVE COMPLETE MINIATURE AUDIO 
AMPLIFIER. 


LAFAYETTE 

Miniature Transistor 
Audio Amplifiers 
SUPER VALUES 


For EXPERIMENTER 


WITH ORDER WR 


IAFAYETTE 

1 J electronics 

division of 

Electron Tube Distributors Pty. Ltd. 
3A WELLINGTON ST., PRAHRAN, VIC. 
Phone 51-6362 


3 TRANSISTOR 
AM BROADCAST 
TUNER 


mn 

£6/15/- 


KIT BUILDER & HOBBYIST 


4 TRANSISTORS 
PUSH-PULL 
OUTPUT 
100 MW 


M-543 

£3/15A 


5 TRANSISTORS 
PUSH-PULL 
OUTPUT 360 MW 


PK 544 

£5/17/. SIIE 

3 15/16“ x 1 15/16“ x 11/16“ 

A more powerful end sensitive version of 
the PK-543. Three stages of audio drive a 
push-pull output stage designed to deliver 
160 MW to spoakers with a voice coll Impt- 


J_- «_! 


3 TRANSISTORS 
SUBMINIATURE 


PK-522 

£2/17/6 


2 13/16“ x H“ x *" 

An amazing little amplifier with a multi¬ 
tude of applications. Output sufficient for 
average listening. 


A sensitive superhet circuit 
to (400 kc. Features 3 IF transformers end 
ferrite antenna. Add audio amplifier and 
have highly efficient receiver. 

ALL PRICES INCLUDE SALES TAX 


SIZE 

3“ x 1 9/16“ x ll/lf“ 


A completely wired printed circuit board 
features two stages of audio followed by 
push-pull output stage. 
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SOUND PROJECTORS 

Cine vox Prefect 16mm in good 
working order. 240v operated, 
complete with speaker and ampli¬ 
fier. 

£47/10/- 

CIRCULAR SLIDE RULES 

3Viin diameter. Will do the 
same work as the conventions 
slide rule. Instruction hook In¬ 
cluded. 12/6 each._Post 1/-. 

HEADPHONES 

Low Impedance .. 12/6 pair 

Post.: N.S.W., 2/6; Interstate, 3/-. 

REFLECTOR GUHSIGHT 

Contains these lenses: 

1 Lens lin Focus, lV^iin dlssn. 
1 Lens 1 ll/16in Focus, IViin 
diameter. 

1 Air-spaced Lens, lViln dlam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 each 

Post.i N.S.W., 3/-; Interstate, 4/-. 

HAND 

MICROPHONES 

With Press-to-Talk switch. 

6/6 each. Post., N.S.W., 2/6. 
Interstate, 3/-. 

_6/6 each_ 

MOTORS 

24 Volt D.C. 

V4 h.p. £5/15/} Ya h.p. £7/15/. 
tdeal for Winches, Boats, etc. 


Waltham Pocket 
Watches 

Ex U.S.A. NAVY. 

Perfect condition. 

£4/10/- each Post 3/6. 

PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 
Complete with Vi-mile wire. 

£11/10/- pair 

(2 TELEPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


VAN RUYTEN 
INVERTERS 

12V D.C. In at 10A. 240 V.A.C. 
out at 100W. 50 cycle. Ideal Ham 
Mobile, Caravan, boat, etc., for 
running 240 V.A.C. appliances off 
12 V.D.C. Radios, Recorders, 
Sewing Machines, etc. Cost £40. 
Special, £18/15/- each. 


10 CHANNEL VHF 
TRANSCEIVER 

Types TR1934 AND TR1933 
100-123 Mc/s, 125-150 Mc/s. 
28 Volt DC operated. AM Single 
Crystal locks both Tx and Rx on 
same channel. Complete with 
genemotor 

£16/10/- 

TWO-WAY RADIO 
No. 122 

2-8 Me/, 

Suit Ship to Shore Radio Service. 
Complete, Station air tested, with 
Power Supply Leads. Phone and 
Mic., etc., less crystals. 

__£35_ 

HIGH VOLTAGE 
POWER SUPPLY 

240 or 110 V. input contains mer¬ 
cury vapour rectifiers filtering, etc. 
1 850 volt output at 275 m-a. Ideal 
for transmitters. 

£ 12 / 10 /- 


BUBBLE SEXTANTS 

Mark 9, £3/15/. Complete with 
carryin-; case. For aircraft, marine 
use, etc. 





VALVES 
BRAND NEW 

IN CARTONS 
Special discount for quantity 


SWITCHBOARD 
FRAMES 

Steel, ex P.M.G. 

Height 45in x 27ln x 34in, make j 
ideal Test Bench. £5 each. 

Height 68in x 25in x 40in, £7/10/ < 
ea. 5/ cartage to rail. < 

Freight payable at nearest attended ' 
Rly. Stn. 

NIFE CELLS 

1.2 Volt, new and charged. 4in x < 
3in x lin. 

10/- each 

Post N.S.W. 2/6. Interstate 3/6. 


6SN7GT 

9/6 

6J5 • . . 

89 

10/ 

6Y6 . . . 1 

6Q7 

7/6 

6X4 . . 3 

12SA7 

12/6 

6SA7 . . 1 

6H6 

4/6 

6C8 , t ♦ 

80 

12/6 

6F8 . . . 

41 

12/6 

6N7 . . . : 

5U4G 

9/6 

6R7 . . . 

77 

10/ 

6L7 • . • 

VR150-30 

10/ 

7L7 . . . 

5CP1 

39/6 

5678 . . 

5FP7 

27/6 

QQEO4/20 

EF50 

3/6 

. . . 1 

6U7 

7/6 

12SK7 .. 

VR103 

5/ 

VR1120 . . 

VH120 

7/6 

VR118 . . 

1L4 

10/ 

CV65 

717A 

7/6 

6R7GT 

K4C 

10/ 

6A6 

884 

17/6 

VT4C 

10 . . . 

16 / • 

AU5 

0Y3 . . . 

, 1216 

VU120 

6AC5 . . 
6C4 . . . 

0/- 

0/- 

VR116 

6AG5 . . 

0/- 

U52 

6J6 . , . 

0/- 

957 

C.R.O. Tubes 

suit flying 


Scanners. 

3” CV2184 .. 


5” FP7 . . 



PLEASE ADD POSTAC 

ON 

ALL 

ARTICLES. 


4/6 


7/6 

7/6 

10 /- 

5/- 

0 /- 

5 /- 

2/6 

00 /- 

5/ 

5/ 

7/6 

2/6 

5/ 

5/ 

7/6 

10 / 

10 / 

10 / 

7/6 

5/ 


J 



30 Power Coated Lens. 
Brand New. 

59/6 

45 x 4#, with Tripod. 

£7/19/6 

60 magnification with a 
60mm coated objective leak 
with Tripod. 

£17/10/- 

As Illustrated. 

Post.: 9/6; Interstate, 12/-. 


TELESCOPES 

M 8 4«, with Tripod 

£4/17/6 

Ml « 0 . with Tripod 

£8/19/6 

40 s 40 toom focusing, 
with tripod 

£13/19/6 

Port 9/f, lot. 12/- 


COMPLETE STATION 
Transmitter type 153 
300 Watt 

2 to 20 m/cs. World range. 240 
volt operated. Matching receiver 
type ANR101, 2 to 25 m/cs all 
complete with microphone, cables, 
aerials, instruction book and all 
spares tested. Cost £2,500. 

Sell £250 

HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw, lw, 2w, 
tollerances between 1 and not ex¬ 
ceeding 5 °7o including 100, 360, 

560, 750, 15K, 22K, 27K, 100K, 
18CX, 220K, 560K, 820 K, ohms. 
Usual price 4/ each, 50 assorted 
different values for only 37/6. 
Post 176. 


IGNITION ANALYSER 
Easily modified to 5in C.R.O. 
240v operated, new and com¬ 
plete with instructions, £45 or 
Kit of parts, all new with in¬ 
structions and circuit, £22/10/. 
Dimensions 19in x 9io x 6Vil a. 


THEODOLITE 

Cooke Troughton and Simms, Lon¬ 
don. Microptic. Tested. Complete 
with Tripod and Staff. £147/10/. 

3000 TYPE RELAYS 

P.M.G. 1 Ohm—2.000 Ohm 
Coils. 12/6 each. 

TELEPHONES 

Sound Powered. Can be used as 
Microphone 0 r Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/-. 


Head and breast sets with cord 
and plug, brand new 17/6 

AIRCRAFT BOOSTER COILS, 
24V type.27/6 

3-Volt Buzzers.5/- 

Telephone Magnetos .. .. 12/6 

Telephone magneto bells 10/- 

128 sets less valves and Xtals. 
2/4.5 Mc/s transceiver .. £5 

GENEMOTOR, 6V Input, 400V 
at 373 M/a output £5/15/- 

Electro Pneumatic Rams, up to 
351b sq. In. Small . . . . 55/- 
Large ...' . £3/17/6 

Dynamic headphone Rod micro¬ 
phone sets, 25/-. 

50 M/a Meters, 31n, flush mount- 
ing.27/6 

Bowden Cable 1/- per yard 

300 OHM TV RIBBON .. 1/ yd. 

CHOKES, 9H, 60 mA .. 9/6 

7.5H, 60 mA.9/6 

5H 1.5A J . . .30/- 

VIBRATORS, 6 and 12v, 7 and 
8-pin ..7/6 each. 

P.M.G. TYPE KEY SWITCHES, 
up to-* sets changeover, 4/6 ca. 

P.M.G. TYPE PHONE PLUGS 
AND JACKS.4/6 pr. 

AUTO TRANSFORMERS, 240 to 

110 volt. 500W, £10 

3,000W.£17/10/- 

TJNISELECTORS, 4 BANK 

HOMING TYPE.30/- 

INVERTERS 27v-80v 2KW 2000 

INVERTERS, 26v-115v 2KW 400 
cycle .. £4/15/ 


EARPIECES 

High impedanco crystal, suit tran¬ 
sistor radios, crystal sets, ®tc. 
With plug. 

Only 9/11 

Port »d. 

BINOCULARS 

PRISMATIC Coated LenMS. 
Brand new. Complete with an. 

8 x 30 .... £915 0 

7 x 50 .. .. £13 3 0 
10 x 50 .. .. £13 15 0 
12 x 50 .. .. £14 5 0 

Post.: N.S. W., 7/-i Interstate. 12/-. 
SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY. 

General and Marine 

Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price .. £3/5/- 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 

Our Price . £4/18/6 

15 x 40 variable Power Otway, 
£7/15/- 

Freight payable at nearest 
attended Railway Station. 

LENSES 

Achromatic, Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own telescope or lonR- 
focus Camera Lens and save many 
pounds. 

Diam. Focal Length. 

2‘/ 2 in 28in. £6/13/ 

2V6in 36in. £6/19/6 

2V21Q 48in. £7/5/ 

3in 36in.£16/10/ 

3in 48in.£17/10/ 

Post 3/3 extra. 

RECORDING TAPES 

SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED. 
PERFECT ORDER. 

Can be used for home video, tape 
recording equipment, etc. 

2,400ft 12in Reel Viln Top Grade. 
Cost £75. Our Price £3/15/ roll. 

Post 7/; Interstate 9/6. 

Also same in x A\n. Ideal for pro¬ 
fessional quality audio recording. 
1200ft 7in reel i/ 4 in 27/6. Post 1/2 
600ft 5in reel »/ 4 in 16/9. Post 1/2 
200ft 3in reel «/ 4 in 6/6. Post 1/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER £2/17/6 
DURALIUM TUBING, i/ 4 in diam. 

1/- per ft. 

TRANSFORMERS, 240 volt input. 
425 Aside 100mA .. .. 32/6 

2.5v at 1.15 A.25/- 

2.5 2500 INS. 25/- 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

1 lOv, 5.35 A.£3 

SELSYN MOTORS MAGSLIP 

Mk. H.52/6 «a. 

No. 19 2-way radios, complete 
with hand set, power supply, 
leads, etc.. £12/10/-. 

Meggers, bridge type, complete and 

tested.£37/10/-. 

SPECIAL lucky dip valv e offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M/A. With 12V synchron¬ 
ous vibrator 30/- 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 


Between Crown and 
Riley Streets, City. 


SORRY NO C.O.D. 
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YOUTH RADIO SCHEME EXPANDS 

The Wireless Institute cf Australia Youth Radio Scheme has provided 
a much needed source of primary instruction for those interested in 
Radio and Electronics. The Scheme caters for school pupils t Boy Scout 
groups and similar youth organisations. 

Mw Pierce Healyv VKMJPCJ * 


'T'HE growth of the scheme during the 
A past 12 months has proved beyond 
doubt the interest and desire of many to 
increase their knowledge on the subject, 
both from an academic outlook and as a 
worthwhile hobby. 

State Government Education Depart¬ 
ments have given their support and publi¬ 
cised the Scheme to Headmasters and Staff 
of Secondary and High schools, by Depart¬ 
mental circulars and, in New South Wales, 
an article on the scheme was featured in the 
“Education Gazette.” A very pleasing trend 
is the current interest being shown by mem¬ 
bers of Science Departments, who realise 
that Radio Club training can be a useful 
adjunct to the more formal Science courses. 

The wide-spread recognition of the value 
of the Scheme is shown by the fact that 
following correspondence with organisers of 
the Scheme, Clubs have been formed in 
New Zealand, New Guinea, Christmas 
Island in the Indian Ocean and Malaysia. 

With the commencement of the School 
year it is expected that the formation of 
new Clubs will be considered. 

CLUB ORGANISATION 

To assist those who may wish to promote 
a Club, Rex Black VK2YA, Federal Co- 
Ordinator of the W.I.A., Youth Radio 
Scheme, has prepared a guide “How to 
Conduct a Youth Radio Club.” 

The main points for consideration are:— 

1. General: The majority of the Youth 
Radio Clubs have been established in State 
High schools, with a smaller proportion in 
private secondary schools and in Boy Scout 
groups. Consequently, most of the Club 
Leaders are secondary school teachers. 

Of the Clubs registered with the New 
South Wales Division of the Institute, 12 
have their own amateur transmitting stations 
and operate on the amateur bands at lunch¬ 
time and after school hours. While trans¬ 
mitting is a very interesting activity to 
members of such Clubs, the non-transmitting 
Clubs can cater very well for lads who are 
interested in radio construction and short¬ 
wave listening. 

2. Club Organisation: The organisation 
of a Youth Radio Club should not be 
undertaken lightly and without a great deal 
of preliminary thought and preparation. 
Some very successful Clubs are conducted 
by individual Club Leaders, who combine 
the function of organiser and instructor. 
With large Clubs this can develop into a 
very arduous task, especially in the case of 
school Clubs, where teachers have to ob¬ 
serve tight schedules in their normal teach¬ 
ing duties. It seems better, however, if the 
load can be distributed somewhat by having 
two or three teachers co-operating in the 
management of Radio Club affairs. 

A further point to consider is that boys— 
and girls—will progress in radio construc¬ 
tion, Morse Operating and allied activities 


'■'News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 
Taylor St., Bankstown, N.S.W. 


at varying rates and small groups of differ¬ 
ent attainment levels will develop within 
Clubs, each group requiring special attention 
and time. Individual help becomes necessary 
in many cases; class instruction may not be 
the most suitable method of presentation. 

In the Boy Scout movement, each troop 
is divided into patrols of six to eight boys, 
with a patrol leader. A Radio Club might 
be organised on similar lines with the more 
experienced lads in charge of “sections” and 
responsible for the training of the less com¬ 
petent and younger members. The older 
members might be given special instructional 
sessions in a separate group and at a 
different time from that allotted to the 
general body of Club members. 

This, again, is a suggestion which must 
be determined by the availability of man¬ 
power at the Club Leader/Instructor level. 
Inter-section rivalry may be stimulated by 
contests, point score competitions, etc. Wall 
charts showing the progress of individual 
members within sections may encourage 
members. Visits to interesting places associ¬ 
ated with radio-electronics can also be of 
some value. 

3. Instructional Literature: There should 
be a “Technical Library” associated with 
every Radio Club. Each Club should have a 
small committee responsible for developing 
the “RADIO” section of the school library. 
The duties of this committee will include 
the securing of suitable magazines and re¬ 
ference books, the manufacture of “home 
made” training manuals, the housing of 
publications, the repair of damaged books 
and magazines and the recording of issues 
and returns to members. 

The publications committee may also 
undertake the compilation of “home made” 
manuals relating to the various Certificates 
which the Institute awards to successful 
candidates. For example: an “Elementary 
Radio Certificate Manual” would contain 
the “Elementary Certificate Conditions” 
followed by articles from magazines which 
cover the various test topics. 

4. Radio Equipment: All the Radio Pro¬ 
ficiency Certificates specify certain construc¬ 
tional projects which must be completed by 
candidates and submitted to Club leaders 
for assessment for both workmanship and 
performance. These projects may be under¬ 
taken either during Club sessions or at home 
or may be done partly at home and partly 
at Club meetings. 

To provide sufficient equipment to have 
every member engaged on some project at 
any given time can be a major problem. 
On occasions benevolent Parents and 
Citizens’ Associations have been persuaded 
to contribute to the purchase of Club equip¬ 
ment. 

From time to time, members of the 
W.I.A. donate surplus equipment to the 
Youth Radio Scheme. This is collected and 
sorted for distribution to appropriate Clubs. 
There are, however, other sources of supply, 
which may be tapped by judicious inter¬ 
views with local service organisations, radio 
servicemen and by drives among the school 
population. 

The assembly of “kit sets” for rotation 
between members may be used to control 
Club equipment, with a definite time limit 
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for completion and assessment by the Club 
Leader. 

An inventory of all Club-owned equipment 
should be kept at all times. 

5. Finances: To equip a club with solder¬ 
ing irons,, multimeters and other test equip¬ 
ment can involve a deal of expenditure and 
Club Leaders should be guided by local 
circumstances. 

Clubs may adopt a wide range of money 
raising schemes, special displays at school 
fete days, competitions, scrap metal drives, 
etc. 

In the case of School Clubs it may be 
possible to arrange for all incoming moneys 
to be paid into School Funds and for ex¬ 
penditures to be met by School Fund 
cheques. An advantage of this system is 
that equipment may be purchased without 
payment of Sales Tax if it is used for an 
official School Radio Club, established with 
the approval of the Principal. 

Club Leaders should keep a complete and 
accurate financial record of all receipts and 
expenditures. 

6. Training Methods: The conditions 
which specify the various Certificate re¬ 
quirements provide ready made syllabuses 
of training for Club Leaders. These con¬ 
ditions should be supplemented by con¬ 
sideration of past examination papers, which 
indicate the range and depth of treatment 
required. 

In each certificate the written examina¬ 
tion should be the last test to be attempted. 
The constructional and oral tests should be 
related to the instructional topics as closely 
as possible. Members should be given simple 
non-technical descriptions of the operation 
of the various units which they make up 
for the tests and must be able to reproduce 
that information in the written and oral 
examinations. The memorisation of the 
appropriate circuitry is important. 

If practicable a model of high standard 
workmanship and performance can be made 
up to assist members in constructional pro¬ 
jects: 

It must be noted that at the levels of 
Elementary and Junior Radio Certificates 
the constructional projects do not involve 
the use of mains-operated equipment. At 
the Intermediate level mains-oper¬ 
ated equipments may be submitted if the 
candidate produces a letter from his parent 
requesting that A.C. equipment may be 
considered acceptable for this award. 

Club Leaders should apply a trial exam¬ 
ination and permit only successful candidates 
to attempt the Institute examinations. All 
Instutute examinations require candidates to 
achieve 70 per cent as a pass mark. This is 
in line with the standards specified by the 
P.M.G. Department for candidates for the 
Amateur Operators Certificate > of Pro¬ 
ficiency. 

7. Radio Notebooks: Certificate candi¬ 
dates are required to compile and submit 
notebooks containing information televant 
to the particular awards. It is suggested that 
Botany type books might be the best pro¬ 
position, with ruled pages used to record 
technical information and the blank pages 
for circuitry and diagrams. 

Club Leaders should insist on a high 
standard of presentation, as the standard of 
notebooks is an accurate index of the keen¬ 
ness of the members concerned. The infor¬ 
mation submitted should not be confined to 
the bald outline of the Certificate require¬ 
ments, and members should be encouraged to 
illustrate their books with interesting and 
relevant pictures taken from radio maga¬ 
zines. 

8. Display Boards: The use of whole or 
sections of components attached to a dis¬ 
play board can be of great instructional 
value. Capacitors and valves are particularly 
suited for this purpose. The manufacture of 
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TUDOR RAI 

L. f. Chapman 

if 

103 ENMORE ROAD, 

ENMORE, N.S.W. 

RHONE LA101I 

ESTABLISHED 1940 


Philips TV Tuners £7/10/0 

Transistor Speaker 


Transformers 

10/0 

Picture Tubes. 21-inch. 


110 deg. £17/10/0 

23-inch, 110 deg. £19/10/0 

2-gang and 3-gang Con- 


densers 

10/0 

TV Safety Glass, all sizes £1/15/0 

Garrard Plug-in Stereo 


Heads 

£2/0/0 

TV Masks, 23-inch, 21- 


inch 

15/0 

10,000-ohm Pots 

5/0 

15K Pots 

4/0 

50M Pots 

4/0 

1 meg. Switch Pots 

7/6 

TV Cabinets, 17-inch, to 


clear £2/10/0 

Speaker Transformers, 5,000 


to 3 ohms 

12/6 

IF Transformers. Philips, 


each 

7/6 

Aerial and Osc. Coils, ea. 

5/0 

Oak 4-position Switches 

7/6 

2-Position 

5/0 

Dual 10,000 Pots 

5/0 

15M 

5/0 

50M Meg. 

5/0 

1 Meg. 

5/0 

i Meg., 25 Meg., 200M 


Lin, 200K Lin., 50M 


Log, 200K, 500K, 


500M Log, 50K, 


25,000 switch, each 

5/0 

Electric Condensers, 3 in 1. 


24 350, 400, 


100, 25, 40, 

7/6 

50, 350, 400 


8 mfd, 350 

5/0 

16 mfd, 350 

7/6 

32 mfd, 350 

7/6 

TV Power Transformer, ideal for 

amplifiers, 300 mil., 225 a side £4 

Silicone Diodes 210 10/0 each 

Speakers 3 in £1 

0 0 

5x4 £1 

5 0 

10 x 3 £1 

5 0 

4in with Transformer £1 

5 0 

12in 12PQ 15 Watt £6 

15 0 

M.S.P. Twin Cone 8in £2 

15 0 

12in Twin Cone £3 

15 0 

Mini Cable 4 strand shielded. 


Lots of uses including micro- 

phone lead 

1/ yd. 

Radio knobs push-on doz, 

5/0 

Milliard 10.10 Amplifier 


chassis 

£1/5/ 

Miniature valve sockets 7 and 

9 pin 

1/0 

Octal valve sockets 

1/0 

Dual Concentric pots: 0.25, 


0.25, O.meg, 10,000, each 

5/0 

Pots: 0.25 meg, 2,500 


switch, 0.1 switch, each 

5/0 

0.1, 0.5, each 

4/0 

Valves 6R3 1S5 

10/0 

6BM8, 6AN7, 6N8, each 

12/0 

6DX8, 6BU8, 6DTC, each 

10/0 

Speaker transformers 15 ohm 


for 12 inch 

15/0 

Power transformers, 40 mil, 225 

a side 

£1/5/ 

100 mill 28/5 a side £1/15/0 


such boards will certainly fix the infor¬ 
mation in the minds of those who assisted 
in the construction. 

9. Wall Charts: From time to time com¬ 
mercial electronics organisations publish 
wall-chart material, which can be used to 
decorate the walls of the radio room. These 
published charts may be supplemented by 
“home made” charts, illustrating certain 
topics in the certificate courses. 

10. Local Radio Clubs: Throughout the 
Commonwealth exist adult Radio Clubs 
which are affiliated with the respective 
Divisional Councils of the W.I.A. Many of 
these clubs take an active part in assisting 
Youth Radio Clubs in their areas. Where 
no Youth Radio Scheme is in existance, 
adult Clubs or individual Licensed Amateurs 
could assist by contacting local School and 
Scout authorities and inform them of the 
existence of the Youth Radio Scheme and 
the advantages which may accrue from the 
organisation of Youth Radio Clubs. How¬ 
ever, before making such approaches all 
relevant material should be available for 
perusal by the authorities concerned. 

In several States active Scout Clubs have 
been formed with licensed Amateurs in 
charge. This has allowed the clubs to operate 
their own station transmitter, and several 
small-scale “Jamboree on the Air” contacts 
made. Education week provides an opport¬ 
unity to demonstrate radio communications 
to interested boys, girls and teachers, by 
arranging inter-school networks. 

11: Vocational Guidance: One of the 
most important functions of Youth Radio 
Clubs is to direct members into Radio- 
Electronics careers at levels most suited to 
their capacities. Club leaders are already 
doing this in many Schools and increasing 
numbers of former members are entering 
the industry as cadets or apprentices. 

Local offices of the Department of Labour 
and Industry will be able to -supply infor¬ 
mative booklets about careers and these may 
be made available to interested members 
through the Club Library system. In 


addition, Club members should be kept in 
touch with Careers Advisors in their re¬ 
spective schools. Boys and girls who indi¬ 
cate that they have a special interest in 
Radio Club work indicate clearly that they 
have a “feeling” for Electronics, which 
could lead to possible careers. 

Visits to places of Electronics—broadcast 
stations, television studios, scientific Insti¬ 
tutions, University and Technical College 
electrical departments, power stations, tele¬ 
phone exchanges, P.M.G. training schools, 
radio factories—can be of great help in 
showing Club members practical appli¬ 
cations of Electronics. 

Club members should be informed about 
the different levels of occupations available, 
from electronics engineers to process 
workers, Educational prerequisites should be 
stressed and members encouraged to de¬ 
velop their capacities to meet the standards 
specified. This will enable them to make up 
their own minds concerning their ability to 
fit happily into such vocational situations. 

Apart from vocational aptitudes which 
may be revealed among Radio Club mem¬ 
bers, participation will provide an absorbing 
hobby, which may prove a welcome relief 
from uncongenial work situations. 

12. Conclusion: The suggestions given 
above do not cover every situation and are 
intended to be helpful rather than pre¬ 
scriptive. Club Leaders will undoubtably 
work out methods of training and organi¬ 
sation which are applicable to their own 
particular Clubs. However, where schemes 
have been tried out and seem to be capable 
of application to other groups, the Youth 
Radio Scheme Committee will be glad to 
arrange suitable publicity and suggest that 
other Club Leaders might care to imple¬ 
ment them. 

It is important for Club Leaders to feel 
that they are part of an organisation wider 
than their own immediate Clubs and the 
inter-change of ideas among Leaders should 
be a dynamic value to all concerned in 
this specialised form of Youth Training. 


Elementary Certificate Reference List 


The following list of publications com¬ 
piled by Mr Bruce Fisher, of Box Hill 
Grammar School, Victoria, will be of help 
to Radio Club Leaders, who wish to secure 
constructional and technical information 
applicable to the level of the Elementary 
Certificate instruction. 

The references in back issues of “Radio 
Television and Hobbies” are specially re¬ 
commended, because they refer particularly 
to Australian conditions. 

(A) Radio Television and Hobbies: 

(i) “Circuit Symbols,” October 1962. 

(ii) “Let’s talk about Solder” part 1 Nov. 

1962, Part 2 Jan. 1963. 

(iii) “Simple Crystal and Transistor Sets” 
March, 1963. 

(iv) “What Makes It Warm My Hands” 
(A Simple Course In Radio, No. 1, 
January, 1957. 

(v) “All About Batteries” (A Simple course 

in Radio No. 2, February, 1957). 

(vi) “Standard Crystal Set” page 28, Nov¬ 
ember, 1957. 

(vii) “Simple Continuity Tester” page 31, 
February, 1948. 

(viii) “Unit Crystal Set”, page 69, May, 
1949. 

(ix) “Matchbox Crystal Set,” page 47, 
March, 1956. 

(x) “De-luxe Crystal Set,” page 28, August 

1954. 

(xi) “Slug Tuned Matchbox Crystal Set,” 
page 55, July, 1960. 

(xii) “Various Types of Crystal Sets,” page 
62. December, 1949. 

(xiii) “Pick Out The Parts For The Crystal 
Set,” September, 1952 

(xiv) “Circuit Diagrams,” May, 1949. 

(xv) “The Colour Coding of Resistors,” 
September, 1955. 

(xvi) “The Simplest Receiver,” September, 
1952. 

(xvii) “Your Own Signalling Circuit,” July, 
1952. 


(xviii) “A Useful Resistor Colour Code 
Calculator,” July, 1955. 

(xix) “Hints to help Your Soldering,” May, 
1949. 

(xx) “Australian Radio and Television 
Stations,” January, 1963, 1964. 

(xxi) “The How and Why of Radio Recep¬ 
tion,” (A Simple Course in Radio, No. 
8), August, 1957. 

(xxii) “Basic Crystal Set” (Learn While You 
Build, Part I, March, 1951). 

(xxiii) “Twin Tune Crystal Set” (Learn 
While You Build, Part 2). April, 1951. 

(xxiv) “It Cannot Help But Work,” page 
70, September, 1952. 

(xxv) “Radio’s Simplest Set,” April, 1948. 

(xxvi) “A Basic Radio Course,” (Started in 
August, 1963 and published in subse¬ 
quent monthly instalments). 

(B) Other publications: 

(i) Scout Badge test Series No. 26, “Wire¬ 
less and Radio Mechanic’s Badges.” 

(ii) “The Inside Story of Dry Batteries,” 
—issued by Union Carbide Company, 
Kent Street, Sydney. 

(iii) “Understanding Science” (published 
weekly and available from most news¬ 
agents). 


SILENT KEY 

It is with deep regret that the death 
of Bob Winch, VK20A, is recorded. 

Bob was well known for his work in 
the New South Wales Division W.I.A., 
particularly in the VHF group. Taking 
a very keen and active part in the 
group’s activities, being chairman three 
times, the position from which through 
illness he was recently forced to retire. 

A knowledgeable and entertaining lec¬ 
turer both at general and VHF meet¬ 
ings, Bob’s passing will be felt by all 
who knew him. 

To his wife and family is extended 
the deepest sympathy. 


no 
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JOHN Mom MEMORIAL FIELD DAY-1964 


The first John Moyle Memorial Contest 
will be held on Saturday, February 8, to 
Sunday, February 9, 1964. 

Duration: From 1600 hours E.A.S.T., 8th 
February, to 1600 hours E.A.S.T., 9th 
February, 1964. 

Objects: The operators of Portable and 
Mobile Stations within all VK call 
Areas will endeavour to contact other 
Portable/Mobile and Fixed Stations in 
Australia and Overseas Call Areas. 

RULES. 

1. There shall be five sections in the 
Contest:— 

(a) Portable/Mobile Transmitting Phone. 

(b) Portable/Mobile Transmitting C.W. 

(c) Portable/Mobile Transmitting, Multiple 
Operators, Open Only. 

(d) Fixed Transmitting Stations working 
Portable/Mobile Stations, Open Only. 

(e) Reception of Portable/Mobile Stations. 

2. All Australian Amateurs may take part. 
Mobile or Portable Stations shall be limited 
to an input of 25 watts to the final stage. 
This power shall be derived from a self- 
contained and fully portable source. A Port¬ 
able/Mobile Station shall not be located 
within one mile radius from the home(s) 
of the operator(s), nor situated in any oc¬ 
cupied dwelling or building. Portable/ Mobile 
Stations may be moved from place to place 
during the Contest. No apparatus shall be set 
up on the site earlier than 24 hours prior 
to the Contest. All Amateur bands may be 
used, but no cross-band operating is per¬ 
mitted. 

3. Amateurs may enter for either (a) or 
(b), or both in the Portable/Mobile sections. 

4. One contact per station for phone and 
one for C.W. per band is permitted. 

5. Entrants must operate within the terms 


of their licences and in particular observe 
the regulations with regard to portable op¬ 
eration. 

6. Serial numbers consisting of RS or 
RST report plus three figures commencing 
with 001 and increasing by one for each 
successive contact shall be exchanged. 

6a. Entrants in section (c) for Multiple 
Operator Stations can set up separate trans¬ 
mitters to work on different bands at the 
same time. All such units of a multiple 
Operator Station must be located within an 
area that can be encompassed by a circle 
not greater than half a mile diameter. 

For each transmitter of a Multiple Oper¬ 
ator Station a separate log shall be kept 
with the serial numbers starting from 001 
and increasing by one for each successive 
contact. All logs of a Multiple Operator 
Station shall be submitted by the operator 
under whose Call-Sign the transmitters are 
working. No two transmitters of a Multiple 
Operator Station are permitted to operate on 
the same band at any time. 

7. Scoring:— 

(a) Portable/Mobile Stations: 

For contacts with Portable/Mobile Stat¬ 
ions outside entrant’s Call Area .. 15 points. 

For contacts with Portable/Mobile Sta¬ 

tions within entrant’s Call Area .. 10 points. 

For contacts with Fixed Stations outside 
the entrant’s Call Area.5 points. 

For contacts with Fixed Stations within 
the entrant’s Call Area.2 points. 

(b) Fixed Stations:— 

For contacts with Portable/Mobile Sta¬ 

tions outside entrant’s Call Area .. 15pts. 

For contacts with Portable/Mobile Sta¬ 

tions within entrant’s Call Area .. 10 points. 

8. The following shall constitute Call 

Areas: VK1 and VK2 combined, VK3, VK4, 


VK5 and VK8 combined, VK6, VK7, VK9 
and VK0. 

9. All logs shall be set out under the 
following headings: Date/Time (E.A.S.T.), 
Band, Emission, Call Sign, RST/No. Sent, 
RST/No. Received, Points Claimed. Con¬ 
tacts must be listed in numerical order. In 
addition, there shall be a front sheet show¬ 
ing the following information:— 

Name.Address . 

Call Sign .Section . 

Call Sign of other operator(s) (if any).. 

Location of Portable/Mobile Station 


From - hours to - hours. 

A brief description of equipment used, 
bands used and points claimed, followed by 
the declaration: 

“I hereby certify that I have operated in 
accordance with the rules and spirit of the 
contest.” 

Signed . Date . 

10. The right is reserved to disqualify 
any entrant who, during the contest, has 
not observed the regulations and rules of 
this contest or who has consistently departed 
from the accepted code of operating ethics. 

11. The decision of the Federal Contest 
Committee of the Wireless Institute of Aus¬ 
tralia is final and no disputes will be 
entered into. 

12. Certificates will be awarded to the | 
highest scorer in each call area. Additional 
certificates may be issued at the discretion 
of the F.C.C. 

13. Return of Logs:— 

All entries must be postmarked not later 
than March 8, 1964, and addressed to the 
Federal Contest Committee, W.I.A., Box 
638J, G.P.O., Brisbane, Queensland. 

14. Receiving Section:— 

This section is open to all short wave 
listeners in VK call areas. 

Scoring will be on the same basis as for 
transmitting stations. Logs will take the 
same form, but will omit the serial number 
received. Certificates will be awarded for 
the highest scorer in each call area. 


| YOUTH RADIO—VK3 | 

The following Annual Report is given by 
Ken Matchett VK3TL, Supervisor of the 
W.I.A. Victorian Division, Youth Radio 
Scheme. 

In March, 1963, it was decided by the 
Victorian Division Council of the W.I.A. 
to conduct a Youth Radio Scheme in Vic¬ 
toria and Mr Ken Matchett was invited to 
become Supervisor. 

Previous to this considerable correspon¬ 
dence was capably handled by Messrs Peter 
Dettman and Michael Owen. The thanks of 
the Victorian Division must also go to the 
N.S.W. Supervisor Mr Rex Black for his 
help during this period. 

The conditions of membership, examina¬ 
tion requirements and organisation follow 
the N.S.W. pattern very closely 

Early in the year, the Victorian Education 
Department was notified of the scheme and 
replied that Y.R.C. was worthy of support. 

Following appeals for equipment, Mr Val 
Barnes VK30T was appointed equipment 
officer. 

Interest in the scheme has grown steadily 
until at the end of the year 28 schools 
and Boy Scout groups have become mem¬ 
bers. Eight individuals have also enrolled. 

A membership certificate was designed and 
forwarded to club members. Each month 
all members are posted a Newsletter 

Each club has been encouraged to keep 
in touch with one another and there have 
been quite a few reports of exchanges of 
information and visits between clubs. 

A few clubs have their own Call-Sign 
and have arranged skeds with each other. 
There was quite a deal of club activity 
during Education Day and the Scout 
“Jamboree-on-the-Air.” 

The Youth Radio Scheme has received 
literature from interested firms. 

Towards the end of the year 14 members 
of clubs passed their examinations for the 
Elementary Certificate and a few will be 
attempting the Junior Certificate in the New 
Year. 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P-c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel , Box 2102, Auckland 
Mossrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs. A. E Harrold Pty Ltd Messrs - United Radio Distribu * ^ Collins St., HOBART and 
123-125 Charlotte St. tors p h- Ud., 29 St. John St., LAUNCESTON 

BRISBANE ' 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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VICTORIA 

DISPOSALS 

154a VICTORIA ST., FOOTSCRAY 

"Plessey" pump and motor 
12 or 24V 20 Gals per hour 

.. 95/- 

Hymatic air compressor 450 
ib per sq." . £5 

"Rotax" inertia engine star¬ 
ter makes terrific boat winch 

.. £7-10-0 

Remote indicating compass 
24V inverter driven made by 
Bendix Aviation. Complete, 
tested.. £ 1 5 

Gear dope I qt. tins. 

Thompson transfer fuel pump 
400 GPH . 907- 

Vacuum Pumps 

Pumps to 30ins vac . . 79/6 

Vacuum Gauge 

O-30ins vac. 457- 

Recording tape 

"Irish" 7" 1200'. 30/- 

"Irish" 3" 225'. 12/6 

Compressor, oil and water 
trap . 17/6 

MAIL ORDERS TO 

VICTORIA DISPOSALS 

154a VICTORIA ST.. FOOTSCRAY 

Please add freight 


WIRELESS INSTITUTE ACTIVITIES 


As is the usual practice, the December 
meeting of the New South Wales Division 
was a social evening, when over 80 members, 
many with their wives and families, attended 
the Wireless Institute Centre for a film 
evening where a number of very interesting 
features (not technical) were screened. 

A novel feature presented during the 
evening was a tape recording of a budge¬ 
rigar calling—“CQ twenty metre DX phone” 
and signing VK2AGS. The unusual point 
was that the budgie’s QTH (home location) 
is not that of Divisional Councillor Gerry 
Sabin. 

At the conclusion of the films, supper 
was served. The only business transacted 
at the meeting was nominations for the 
P.M.Gy Amateur Service Advisory Commit¬ 
tee and the election of several new members, 
which brings the New South Wales member¬ 
ship to just on 1,200. 

CENTRAL COAST SECTION 

The Seventh Annual Field Day of the 
Central Coast Amateur Radio Club will be 
held on Sunday, February 23, at the Gosford 
Racecourse. 

All amateurs and their families and 
friends are invited to attend another of 
Gosford’s renowned Field Days. 

Program:— 

9.30 a.m.: Registrations, Morning Tea and 
Scones. 

9.30 a.m.-ll.OO: All Band Mobile Scram¬ 
ble. 

11.15 a.m.-12.15: Two Metre Transmitter 
Hunt. 

12.00 p.m.: Disposal Shop Opens. 

12.00 p.m.-1.30: Lunch. 

1.45 p.m.-3.45: Boat Trip on the Brisbane 
Waters. 

2.00 p.m.-3.00: Two Metre Transmitter 
Hunt. 

4.00 p.m.: Presentation of Prizes. 

5.00 p.m.: Farewells. 

Amenities are complete at the racecourse. 
It’s an ideal picnic area for the whole 
family. Bring your swimming costumes— 
regular transport will be provided to the 
Olympic Swimming Pool. 

Hot water, ice-cream, oranges, soft drinks 
provided. 

For those who do not wish to travel by 
road, there is the fast electric train service 
from Sydney. Club members will meet each 
train from Sydney and Newcastle. 

General activity in. the Central Coast 
area continues at a high level. The A.O.C.P. 
classes under the instruction of John Deer- 
ing, VK2ND, are making good progress; 
associate members Gordon Proctor and Perc 
Day also assist in the work. Congratulations 
go to Mona Swinton, XYL, of Alec, 
VK2AAK, who has obtained her amateur 



PICTURE TUBE OUT? 

Now you can buy direct from 


the factory 


TRADE 

PRICE 


£6 


FLUS OLD TUBE 
(MOST TYPES) 

No charge for testing, installation available 
WE ALSO HAVE A LARGE STOCK OF 
USED TV FROM £29 UP— 

CASH PAID FOR DUDS 
Sorry, No Mail Orders, Personal Shoppers Only 
For further information phone 92-7743 

SURE SRITE PICTURE TUBES 

REAR OF 198 PACIFIC HWY., CROW'S NEST. 

Entrance Rockland Road. 


ticket and is operating under her own call 
VK2AXS. 

On the social side, members and their 
wives spent a very enjoyable evening at 
the Hotel Florida, Terrigal, about mid- 
December. 

The members of the section extend an 
invitation to amateurs passing through or 
holidaying in the Central Coast area to 
“make their presence known.” 

VHF AND TV GROUP 

The December meeting of the group took 
the form of an auction sale. 

The Christmas party was held at the 
home of John Lark, VK2ZAV, when 45 
attended and partook of a very fine supper. 
In the hidden transmitter hunt preceding 
the supper, Phil, VK2ZPI, filled first place, 
with David, VK2ZVW, and Lance, VK2ZKP 
the minor places. 

The Merry Christmas scramble held on 
Sunday night, December 22, resulted in 
David, VK2ZVW/P, Mount Tomah, 31 
points, 1st; Lance, VK2ZK.P, 23 points. 
2nd; Dick, VK2ZCF, 20 points, 3rd. 

VHF NEWS 

The highlight in VHF activity in New 
South Wales during December was the 
three 2-metre contacts made between Sydney 
and Auckland, New Zealand. 

As usual at this time of the year, the 
Ross Hull Memorial Contest was in full 
swing. Six metres had been extremely good, 
especially from December 24 to 27, when 
the band was open all day to all States, 
including VK8. Dick Norman, VK2ZCF, 
reports working 20 VK6’s during that period. 
The band was also particularly good 
between VK2 and VK5. 

On December 24, Brian, VK5TN, while 
in contact with Dick, VK2ZCF, on six 
metres, passed the information that New 
Zealand stations had reported they were 
copying sound from Channel 5A television 
station near Wollongong, N.S.W. This 
prompted Dick to check 2 metres and hear 
a ZL1 calling VK2ZKP. 

A “CQ” call by Dick, VK2ZCF, was 
answered by Colin, ZL1AUM, at reada¬ 
bility 5, strength 5 and reporting VK2ZCF 
as being readability 5, strength 6. During 
this period, Lance, VK2ZKP, contacted 
Eric, ZL1DE. Lance. VK2ZK.P, also made 
contact with ZL1AUM. 

The contacts were made at 1720 hours 
E.A.S.T. and the band remained open for 
about six minutes. 

It has been said that many of the New 
Zealand stations are using, with a good 
deal of success, the six and two metre 
converters as described in “Radio, TV and 
Hobbies.” 

TYPES OF EMISSION 

Following representation to the P.M.G. 
Department by the W.I.A., a reply has been 
received stating:— That the holders of 
Limited Licenses may employ any mode of 
telephony transmission authorised for the 
Amateur Service in bands above 52 Mc’s. 

# Accordingly the following types of exis- 
sion including type “O” may be used. 

All authorised bands-A3, A3a, A3b, F3. 

All bands above 144 Mcs .... Ao, Po. 
U.H.F. and S.H.F. bands-P3d, P3e, P3f. 

An extension of the permit to use the 
50-52 Me band has also been granted, 
subject to conditions previously in force, 
until March 31, 1964. 

CANBERRA RADIO SOCIETY 

At the annual meeting of the Canberra 
Radio Society held late in November 1963, 
Major John Bennett VK1ZJB was elected 
president for the ensuing year. 

Other officers appointed were:— Eddie 
Brzostowski, VK1GB, Secretary; John 
Roberts, VK1ZAR, Treasurer; Bill Pascoe, 
VK1AWU and Ken Mattei, VK1KM. 

The post of education officer has been 
created and this position for the first time 
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is filled by Ken Mattei, VKIKM. His task, 
in conjunction with the secretary, will be 
to co-ordinate lectures for the society’s 
meetings held each Friday night. 

Both Ken, VKIKM, and George, VK1GB, 
are members of the staff of the Lyneham 
High School where a very successful school 
radio club operates under the call sign 
VK1LS. 

The committee is very keen for all 
former members to again take an active 
part in the society’s activities. 

A welcomed visitor to the annual meet¬ 
ing was Mr Ratnadurai, secretary of the 
/vmeateur Radio Society of Ceylon. 

During his address to members he said 
there are fifty amateurs in Ceylon which 
has a licensing system similar to Australia. 
However, it calls for a fifteen words per 
minute morse test and the licensing body is 
the Security Service. 

In regard to equipment used in Ceylon, 
the most popular receiver is the AR88 
which is available cheaply — £.20 to £25 
— in most Afro-Asian countries, next was 
the HRO together with the CR100 and the 
R1155. 

The transmitters are mostly Geloso with 
a pair of 807’s and, as in Australia, the 
power input is limited to 150 watts. The 
antenna are usually long wire, or quads, 
his own being a three-band Windom. 

There is also a strong VHF group 
(mainly in Colombo) operating on six- 
metres. Eighty-metres is not very popular 
due to the static level in tropical areas 
and operation on 160 metres is not allowed. 

In addition to the details of the activities 
of the Canberra Radio Society, George 
Brzostowski, VK1GB, reports that some 
choice DX is being heard and worked in 
the Australian Capital Territory. Among 
those listed are: ZD2LC Nigeria; BY7GV, 
China; JY1AUZ, Jordon; GC3ZA, Channel 
Is.; OE7HJ, Austria; HA3TX, Hungary: 
ET3JK, Ethiopia; ZS7JZ, Swazi-land; 
YS4XW, Salvador; CN8FE, Morocco; 
VS4RS, Sarawak; XW8AL, Laos; YN1NH, 
Nicaragua; EA4GR, Spain; TF2 WI, Ice¬ 
land; 5A1FZ, Libya; 4X4DK, Israel; all of 
these were readability five and mostly on 
AM and SSB with a large percentage of 
them running an input power of 50 to 
80 watts. 

Unfortunately, however, the best period 
is around 1 a.m. E.A.S.T. 

HUNTER BRANCH 

At the December meeting of the Hunter 
Branch, Lionel Swain, VK2CS, who recent¬ 
ly returned from a world tour, gave a very 
interesting discourse on his travels and 
illustrated the many points of interest with 
excellent colour slides. 

Branch activities went into recess over the 
Christmas and New Year and will be 
resumed in February. Details of meeting 
place and lecture will be given in the 
branch news broadcast from VK2AWX on 
Monday nights at 7 p.m. on 3596 Kcs. 

Short wave listeners reports will be 
acknowledged by the branch station QSL 
card. 

ILLAWARA SECTION 

On Monday, February 3, at 8 p.m. the 
Ulawarra Section will hold their monthly 
meeting at the North Wollongong Tech¬ 
nical College. 

The lecture to be given is entitled “Roll¬ 
ing Your Own Transformers,” with special 
reference to transistorised power supplies. 

On Monday, March 2, at 8 p.m. the 
annual general meeting will be held. All 
members and those wishing to join the 
section are invited to attend. As usual the 
/enue of the meeting is the North Wol- 
ongong Technical College. 

R. T. T. Y. 

The use of radioteletype (R.T.T.Y.) type 
3 1 emission has been authorised by the 
^ostmaster-GeneraPs Department on all 
imateur service bands authorised in Aus- 
ralia. 
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In a letter to the Federal Secretary of the 
Wireless Institute of Australia details of the 
regulations covering Type FI emission were 
given. 

The use of type Fi emission shall be 
confined to radioteletype (R.T.T.Y.) systems 
employing a teleprinter type equipment 
using preperforated tape or direct keyboard 
transmission and a printing mechanism for 
reception. The use of hand-speed morse 
utilising type FI emission is prohibited. 
R.T.T.Y. transmissions shall employ a five- 
unit code in accordance with International 
Alphabet No. 2, and have a maximum 
frequency shift of 850 c.p.s. 

REMEMBRANCE DAY CONTEST 

The results of the 1963 Remembrance 
Day Contest were:— 

State Trophy: Queensland, 4,197 points. 

Highest State Log Average: South Aus¬ 
tralia, 233.4 points. 

Highest Individual Score: J. Vale, 
VK5ZP, 1,440 points. 

State Scores: 

New South Wales . .. 2,230 points. 

Victoria .. 1,458 points. 

Queensland .. 4,197 points. 

South Australia . 3,792 points. 

Western Australia. 3,904 points. 

Tasmania . 1,780 points. 

Congratulations go to the Queensland 
Division for their first win in this contest. 

AMATEUR ADVISORY COMMITTEE 

Members of the New South Wales Divi¬ 


sion attending the December meeting of the 
division agreed to again submit the names 
of the retiring representatives on the Ama¬ 
teur Advisory Committee for a further term 
of office. 

They are Dr Leo McMahon, VK2AC; 
Lyle Wollnough, VK2GW; Graham Hall, 
VK2AGH. For several years they have 
been members of a committee of seven in¬ 
cluding the Chairman who is an officer 
of the Radio Branch. Thanks were extend¬ 
ed to them for their work on behalf of 
members and the Wireless Institute. 

DX NEWS 

The 1964 American Radio Relay League 
DX competition will be held during Feb¬ 
ruary and March. As usual the competition 
will be in two sections and each section 
over two week-ends. 

The phone section will be on February 
8 and 9, and March 14 and 15. 

The CW section on February 22 and 23 
and March 28 and 29. 

One of the notes of interest in the sum¬ 
mary of the results of the 1963 competition 
was “the terrific VK signals at sunrise on 
Sunday morning March 24 on 80 metres. 

The scores of the Australian stations who 

submitted logs are as follows:— 

CW: 

VK5NO, 188,680; VK2GW, 166,430; 
VK2APK, 106,128; VK3AXK, 76,824; 
VK2RA, 25,779; VK3ZR, 22,815; VK5JT, 
3,907. 

Phone: 

VK3HL, 285. 


YOUTH RADIO 


1963 REPORT 


The following excerpts are from the 
W.I.A. Youth Radio Scheme 1963 Annual 
Report, submitted by Rex Black, Federal 
Co-ordinator of the scheme. 

To co-ordinate the Youth Scheme activi¬ 
ties in the various States and to ensure 
uniformity in organisation and methods, 
Federal Council appointed Mr Rex Black 
(VK2YA) as Federal Co-ordinator. This 
office involves constant correspondence with 
Supervisors in the various States, standardi¬ 
sation of methods, interchange of ideas, 
consideration of suggestions, distribution of 
training and organisation material, in short, 
ensuring that Federal Council’s objectives 
are being carried out effectively. 

As the other States developed their own 
Schemes, the New South Wales Committee 
relinquished its supervision over Clubs in 
most of the other States. At the end of 
1963, 37 Clubs remain registered in N.S.W., 
28 in Victoria, 14 in Tasmania and 10 in 
Queensland, with smaller representations 
elsewhere. Norfolk Island and Christmas 
Island (Indian Ocean) have clubs registered 
at present with the New South Wales Divi¬ 
sion. 

Contact on Youth Radio Scheme matters 
was made with the New Zealand Amateur 
Radio body and the latest information in¬ 
dicates that a committee has been set up to 
investigate the possibility of establish¬ 
ing a New Zealand Youth Scheme. More 
recently a Malaysian School Radio Club has 
registered with the N.S.W. Committee and 
Mr Stanley Read VS1FZ, President of the 
Malaysian Amateur Radio organisation, who 
is a secondary school teacher, is urging the 
formation of an indigenous Malaysian Youth 
Radio Scheme. 

Of the registered Youth Radio Clubs, a 
fair proportion operate their own amateur 
radio stations, 14 of these being registered 
with the N.S.W. Division. It is hoped that 
this percentage may increase rapidly as 
more Club Leaders appreciate the advan¬ 
tages of getting members “on the air.” 

Special thanks are due to Mr S. R. 
Bilbe, Deputy-Director of Secondary Edu¬ 
cation, for his constant interest and support 
during 1963. With his help some very useful 
publicity appeared in the October issue of 
the “Education Gazette,” the Education D&- 
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partment’s official monthly journal. As a 
result of this publicity, a considerable num¬ 
ber of inquiries has been made by teachers 
and it is anticipated that a definite increase 
in the number of registered Clubs in 1964 
will be a direct result of the “Gazette” 
notice. It is especially pleasing to note the 
number of Science teachers who are show¬ 
ing an interest in the Youth Radio Scheme, 
which they realise can be a useful adjunct 
to the- more formal courses in Physics. 

Very special mention must be made of 
the support afforded to the Youth Radio 
Scheme by Mr Neville Williams, Editor of 
“Radio Television and Hobbies.” By fre¬ 
quent references in editorials and by publi¬ 
cation of a wide range of informative 
material he has certainly contributed materi¬ 
ally to the progress of the scheme. Mention 
must be made too, of the encouragement 
given by Mr Bill Moore, while he was 
Amateur Correspondent for this magazine 
in the early stages of the Scheme’s develop¬ 
ment. 


SPACE EXPLORATION 



Saturn as you will see It. 
ASTRONOMY, the most fascinating and re¬ 
warding of all hobbies. 

Why not build your own powerful astronomi¬ 
cal telescope? We offer you our specialised 
service and assistance in this project. 6in 
mirror grinding kits. £8/12/6; 8in, £13. 
These include a pyrex mirror blank, abra¬ 
sives, pitch, and illustrated instructions. 

We can also supply refractor astronomical 
telescopes from £14/10/; and carry a large 
range of pyrex mirror blanks. Kellner and 
Orthoscopic eyepieces, flats, Barlow lenses, 
maps and atlases. 

Write for a FREE catalogue. 

AMATEUR ASTRONOMERS 
SUPPLY CO. 

BOX 48 P.O., MOSMAN, SYDNEY. 
Phone 96-7160. 
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PHONE 

_LA384B 

136 VICTORIA R'D. MARRICKVIUE.SyDNEy.N SW 

EVENINGS & WEEKENDS PHONE XW5956 


636 KING STREET. NEWTOWN-LA7008 




. * ■ 4 

**»»»’ 



WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and hori¬ 
zontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard- 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49'17'6 5-inch £55'15'- 


PORTABLE RECORD 
PLAYER 

4-speed, 4 watt. 
Leatherette Cabinet. 

£15/17/6 


STROMBERG 
PLAYMASTER ORGAN 

TONE GENERATOR UNITS 
£58/-/- 

CONTROL PANEL 
ASSEMBLY 
£14/-/- 

REVERB UNIT & 
AMPLIFIER £29/-/- 
MAIN AMPLIFIER 
£27/-/- 

Af| units wired and tested 

COMPLETE 

STROMBERG 

ORGAN 

£180 

Complete set Chokes 
Including pedal clavier-unit 
and Tone Control units. 

£25 


COLLARO STEREO 
TAPE DECK 

As used In R., TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£36/17/6 


NEW TRANSISTOR 
TESTERS 

Tests all types. P.N.P. and N.P.N. 

£5/12/6 


Post 5/. 


TRANSPORTA 7 64 

R. TV and H. Dec. 
Complete Kitset including speaker, 
Cabinet and Battery. 

Latest Drift Type Transistors 

£23 

Wired and Tested .. .. £27/10/- 


MITY—AMP. 

5 Transistor Amplifier, 2 Watt 
Hi Fi Output. 

6 or 12V input. 3 to 45 ohm output. 
Including Connection diagramatics 
for mono, stereo, P.A. and intcr-com 
use. 

£7/15/- 

Pack and Post 5/ 

Complimentary Circuit, Encapsulated 
unit. Canadian manufacture. 


PLAYMASTER 106 

Tuner and H.F. Amplifier 
R. TV and H. Dec. 63. 
Complete Kitset 

£38/15/- 

Wired and tested. £44/15/- 


TV PATTERN 
GENERATOR 

R., TV & H, August Kitset, £8/10/. 
Wired and Tested .. .. £12/10/, 

Post 7/6. 


Resistance Capacitance 
Bridge 

R., TV & H. Sept, issue. 

Complete Kitset .£18/15/ 

Wired and tested.£22/15/ 


Send for full details on 
Radiogram Chassis, TV and 
Amplifiers 


AMPLIFIERS 

Public Address Range 
240v-AC 



MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 
Multimach Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 P.P. 

£42/15/ 

50 Watt. As above EL34 P.P. 

£47/15/ 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost.. Ultra Linear output £21/15/ 
5/20. As above.£32/15/ 

BATTERY-AC 
OPERATION 

6 valve 6 v plus 240v-10 watt 
£77/15/ 

7 Valve 12v plus 240v-12 watt 
£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


PHILIPS 
DISC JOCKEY 

4-speed Players. 

6V. D.C. 

Monaura! Crystal. 

£4/17/6 

Stereo £5/17/6. 

Post. N.S.W. 7/6, Interstate 12/6. 



PLAYMASTER 3 

Using the new 6GW8 provides 4V5t 
watts per channel with an Input of 
200Mv and improved frequency re¬ 
sponse, 150mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 


MULLARD-FERRIER 
R.P.M. TACHOMETER 

COMPLETE KITSET. 

£12/2/6 

Wired and tested, .£12/17/6. 
State max. revs. Voltage. 
Cylinders. Polarity. 

Post. 7/6. 


* 


\,'- V V 

LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 

£16/15/- 

Post. N.S.W. 7/6, Interstate 12/6. 



MULTIMETER 

20,000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.5uA, 0.25, 0.50mA. 

Resistance, O.50K, 0.5meg., 5meg. 

D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Idea! TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K2 

2000 O.P.V. Sensitivity. 

Ranges as above except 50uA. 

£5/12/6 

Post. N.S.W. 3/6, Interstate 5/6. 

200H 

20,000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to l,000v. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 

100K 

100,000 ohms per volt. 

22 Ranges. 

£10/19/6 

SANWA 370 
4000 V.P.V. 

2 21 Ranges. A.C. and D.C. Current. 
2 to 1200V AC and DC to 12 Amps 

£13/15/- 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono .. .. £5 15 0 

240V A.C. Stereo . .. » 10 0 

Battery Mono. 915 0 

Battery Stereo. 10 15 0 

Battery Mono 45 r.p.m. 

in Cabinet. 4 12 6 

Post. N.S.W. 7/6, Interstate 12/6. 


STEREO 

RECORD CHANGERS 

Best Known Makes, 4-Speed. 

£10/15/- 

Post. N.S.W. 12/6, Interstate 17/6. 
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A PHONE 

LA3845 


MARftICKVILLE.SyDNEy, NSW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 


SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 

Simple to operate. Quick, accurate visual Indication of condition, 
operation and faults in spark plugs, coll points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating Instructions, graphs and f* IT" % / «S f" / 
fault indications included. jr* I / 8 J / «■ 

P A. SPEAKERS 



PLAYMASTER 2 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt, per Channel 
Bass and Treble boost and Cut. 
Wired and Tested. 

£31 

2.8in Dual Cone Speakers and 
Stereo. 4-speed Player 

ordered with this Unit or 
Piaymaster 3. 

£13/10/- extra. 


TV TUNERS 

Cyldon 10 Channel 

£3/17/6 

Post. N.S.W. 5/. Interstate 8/. 



GUITAR 

AMPLIFIERS 

10-Watt* Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 

35 WATT 

4 Channel. Bass and Treble Boost. 

3 Twin-Cone Speakers £52/10/ 
Vibrato with font control and 2 
preset controls for frequency and 
intensity. 

£5/5/ exlra on above models. 

14 + 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt + 14 
Watt Reverb. 2 9x6 Woofer 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WAIT AMPLIFIER 

4 Inout Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 

£72/17/6 


ELECTRONIC 

MEGAPHONES 

Elecphone Transistor 
Loud Haller, Pistol Grip Megaphone 

£7/17/6 

SOUND POWERED BATTERY 
Range 400yds. 

£12/15/- 

TRANSISTOR POWERED 

£29/15/- 

NATIONAL 

TRANSISTORED POWERED 
SHOULDER MEGA 'HONE 

£25 

Range 800yds. 

Weight 71b. 

All complete with Speaker, Batteries, 
Microphone, etc. 

Pack and Post 12/6. 


1 amp. 6V, 12V.£3/7/6. 

3 amp. 6V, 12V, TRC £6/12/6. 

4 amp. 6V, 12V, TRC £7/12/6. 

Post., N.S.W. 7/6, Interstate 12/6. 


8 WATT 

8in Units In Waterproof 
Projection Homs. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares. 
Duolateral Coverage. 

£7/5/- 

line Outpnt Transformers to suit 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil 16 ohm. 

£10/15/- 

15 Watt Rating. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£10/15/- 


1VS amp., 6v-12v . .. £4/17/6. 

3 amp.£8/7/6. 

4 amp. .. ..... £9/17/6. 

6 amp..£10/17/6. 

10 amp. £13/17/6. 

Rail or Air Freight on. 


TRANSISTOR P.A. 
AMPLIFIERS 

12V Operation 
2 Channel input. 

With Mixing 15V Output. 

15 Watt £27/15/- 
30 Watt £37/15./- 
50 Watt £42/10/- 
240 A.C. plus 12VD operation if 
required. £7/10/- extra. 



R. TV & SS. 
STEREO 

TAPE-RECORDER 


MARCH-APRIL ISSUE 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel Cabinet to fit. 

£ 8 /-/- 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed, 

£120 

4-TRACK MONAURAL 
PUSH-PULL 

Output 10 watt, 2.7 x 5 
Speakers, Recording Level 
Meter. 3 speed input for mic. 
and P.U. or radio. With 
mixing between channels. 
Bass and Treble Boost. 
Michigan Hi-Fi Heads. Com¬ 
plete with dynamic micro¬ 
phone. L.P. Tape. 

£95/-/- 



Transisfor Portable 
TAPE RECORDER 


AIWA T.P. 88. 

Latest push button model. Complete 
with mike, batteries, tape, telephone 
attachment, induction loop. 

£21/17/6 

AIWA De Luxe ► 

T.P.701 6 transistor capstan drive, 2- 
speed. 2-track Hi-Fi quality. 

£49/17/6 

Post. N.S.W. 7/6. Interstate 12/6. 


PIAYMASTER 
101 

This high performance basic 
amplifier kit, as described in the 
August issue of Radio, Televison 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, £12/10/ 

>mpiete Single Unit, including controls and anodised X?A3 /in/, 
ntrol panel. Wired and tested. 




:'tiiiiiiiiiiiiiiiiimiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimiimiiiiiiiiiiiiiiitiiiiiiiiiiimiiiiiiiiimiiiiimiiiiiii 

I WEEKEND - HOLIDAY - EVENING 
\ DEMONSTRATIONS AT C0LLAR0Y 

\ PHONE XW'5956 FOR APPOINTMENT TO TEST STERD 
GUITAR AMPLIFIERS AND TELEVISION. 

iiiiiiiiiiniiimiiiiiimiiiiiiiiiimiiimiiiimiiiiiimiiiiniiimniiiiiiiiiiiiiiiiimiimiiiiiiimiimtiiiiiiii.' 

BATTERY..^ 
CHARGER!, n; 

240 Volt A.C. Operation^^ 

3 Rate 6v, I2v, TRICKLE CHARGE 

Trickle Charge Position suits all Batteries* 2V to 12V at 
rate of 200 to 500 M.A. 

STANDARD DE LUXE 
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LA384B 


III VICTORIA fffit MARRICKVIUE,SYDNEY. N SW 

AND €16 KING STREET, NEWTOWN —LA7008 
EVENINGS ond WEEKENDS: "KALUA,' Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD, BUS AT DOOR, STOP No. 42 


PANADAPTORS 

(PANARAMOSCOPES) 
Excellent condition. 
Air-tested. 455 K.C. 


£40 


NEW 

ALDIS LAMPS 

1IV SIGNALLING UNITS 

Ideal for yachts, etc. Also Spot 
Lamps, etc. In transport cases, 

£5/7/6 

Used, Good Condition, £2/12/6. 
Post. N.S.W. 7/6, Interstate 12/6. 


Vibrator 

Power Transformers 

6V 300V 125mA . . . . £3 17 6 
12V 325V 125mA .. . . £3 17 6 


NEW VALVES 


6AMS 

.. 7 

6 

6AK5 . . 

17 

6 

6AM6 

. . 7 

6 

9006 . . 

5 

0 

6AL5 . 

.. 7 

6 

6AS7 . . . 

12 

6 

636 

.. 7 

6 

CK1013 . 

15 

0 

866A . . 

.. 15 

0 

6SL7 . . . 

11 

6 

813 

£3/10/ 

EK32 . . 

o(VQ 

15 

17 

0 

6 

803 . . 
3A4 

*, a 
.. 12 

6 

o\jy . . - 

EBC33 . . 

12 

6 

84/6Z4 

.. 12 

6 

6AG5 . . 

9 

6 

4D21 

£4 17 

6 

EL91 . . 

10 

0 

12C8 .. 

.. 12 

6 

EF73 . . 

4 

0 

1C6 .. 

.. 12 

6 

EF72 . . 

4 

0 

1.16 

.. 12 

6 

EC70 . . 

4 

0 

3B7 .. 

.. 10 

0 

2C26 . , 

7 

6 

3D6 . . 

10 

0 

RK34 I . 

7 

6 

304TH 

£1 10 

0 

INS . . • 

7 

6 

2050 

£1 


1C7 . . 

5 

0 

IK7 . . 

.. 5 

0 

1Q5 . . . 

5 

0 

6J5 . . 

. . 9 

6 

IMS .. . 

5 

0 

6J6 .. 

.. 10 

0 

7C5 . . . 

5 

0 

6J7G .. 

. . 7 

6 

7W7 . . . 

5 

0 

6N7 .. 

. . 10 

0 

12A6 . . 

5 

0 

KTW62/6U7 7 

6 

6J8 . . . 

17 

6 

1D5 

.. 5 

7 

6C8 . .. . 

7 

6 

6F6 . . 

.. 10 

0 

VR65 . . 

5 

0 

EF37 .. 

.. 12 

6 

12SK7 . . 

5 

0 

5U4G 

.. 12 

6 

IT4 . . . 

10 

0 

5A.G7 .. 

. . 10 

0 

6BM8 . . 

7 

6 

VT502 

.. 12 

6 

12BH7 . . 

7 

6 

IL4 .. 

. . 5 

0 

12AU7 . . 

7 

6 

6K6 .. 

7 

6 

6SN7 . . 

15 

0 

AV11 

.. 2 

6 

6BL8 . . 

7 

6 

6K7 .. 

. . 5 

0 

6BX6 . . 

7 

6 

12SJ7 

. . 12 

6 

RL27 . . 

15 

0 

12SL7 

.12 

6 

1616 . . 

7 

6 

6SH7 . . 

4 

0 

5Y4 . . v 

10 

0 

47 

... 12 

6 

5X4 . . . 

10 

0 

843 

£1 10 

0 

2A3 . 

. £1 

1629 : . 

.. 5 

0 

807 . . . 

£1 

1619 .. 

• £1 


5U4 . . . 

10 

0 

RK75 . 

. . 10 

0 

866 .. . 

17 

6 

723A . 

£3 


6X5 . . 

7 

6 

VR75/30 15 

0 

829 . £3 

10 

0 

RK48A 

. . £3 


6SK7 . . 

12 

6 

954 . . 

.. 5 

0 

6SS7 . . . 

12 

6 

VR105/30 . 15 

0 

884 .. . 

10 

0 

6AC7 . 
2X2-879 
6AJ5 

.. 7 

v;. '-.5 
.; 5 

6 

0 

0 

CV 1136 . 
CV 1133 . 

7 

7 

6 

6 

VR150/30 15 

0 

CV 1102 . 

7 

6 


S.T.C. S.U. 30 

Vehicle Band Transmitter/Receiver 
70 to 50 me*. Locked crystal 
20 watts output. 6-v. operation. 

£30 


NEW C.R.O. TUBES 

3 API-906 £1 7 6 

5BP1. £2 7 6 

CV112 1© 0 

VCR97. £1 17 6 

VCR511B. £17 6 

VCR 1370 . 10 0 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 

Standard 6.3 filaments- 
300 x 300v 40mA .... 19 6 

1960 5” CRO. £5 10 

1960 3” CRO. £3 15 0 

325 x 325v 159 mA .. £3 17 6 

295 x 295 300mA TV £6 15 0 

800v and 270v. 300mA, ea. £7 10 0 
240v-110v. 1.3 Kv Auto £10 10 0 
150 x 150v 30mA .... £150 

225 x 225v 40mA .... £1 7 6 

124V Doubler 300m .. £2 15 0 

130V Doubler 400m . . £3 5 0 

385 x 385, 100 mA .. . . £1 17 6 

300 x 300, 80 mA . . . . £1 12 6 

12v Vibrator, 200 y 50mA 17 6 

240v, 32v, 40 watt .. £1 7 6 

6v to 240v 40-watt In¬ 
verter . £1 7 6 

12v to 240v Inverter £17 6 

145v Doubler. £3 17 6 

150v Doubler. £4 7 6 

220v Doubler 600mA . £6 15 0 

310 x 310V l70Ma .. .. £2/9/6 

110V Doubler 400 MA .. 2/7/6 


Inverter Transformers 

12V 240V 60 Watt £3 7 6 

32V 240V 60 Watt .. £3 7 6 

12V 240V 100 Watt .. £4 5 0 

32V 240V 100 Watt .. £4 5 0 

6V or 12V to 240V 40 watt 1 17 4 


RELAYS 

6V, 3-pole Miniature .15 0 

1700 SPDT. 7 6 

1300 SPDT. 7 6 

500 x 500 SPDT. 7 6 

12 volts DPDT, 5 amp .. £1 

12 volts DPDT..12 6 

lOOpf TX var. condensers .. 10 0 

100 to 500 pf 300Ov. var. .. 10 0 
500 to 2500pf 750v. var. . . 10 0 

Hi-speed Polarised relay £2 10 0 

400 ohm .12 6 


Hi-lo Phono Transformers .. 4 6 

Hi-voltage, Lead-thru Insulators 1 6 

each; 15/ doz. 

Multi-strand 4-core Cable, 

yard.10 

60pf with Vernier .. . . £1 1 0 

30pf.10 0 

Throat mikes, new. 3 6 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 3 6 

2mfd 600V. 6 6 

Imfd 600V. 6 6 

4mfd 600V. 6 6 

4mfd 2.5K. £1 10 0 

lmfd 3000V. 17 6 

.5mfd 5K, .1 5K, .1 3K AC 
.25 4K, J 2ViK .. .. ea. 15 0 


AIRCRAFT CLOCKS 

8-Day Sweep Second Hand. 

£4/17/6 

Post 3/6. 


GENEMOTORS 


Input 
I2v 6©0v 
24v 250v 

24v 550v 
24v 250v 

12v 500v 
12v 1200v 
24v 250 v 
12v 235v 
12v 350v 

24v 540v 
24v 300v 
12v 275v 


Output 
300mA New 
100mA 
375mA .. 

60mA 
350mA .. 

200mA 
100mA New 
50mA 
50mA . . 
200mA New 
250mA New 
110mA .. 


£5 10 
£1 0 
£2 0 
£1 5 
£8 10 
£6 10 
£2 0 
£2 15 
£2 15 
£2 15 
£2 15 
£3 15 


NEW HEADPHONES 

5 Ohm. £12 6 

2000 Ohm. 12 6 

4000 Ohm. 15 0 

Crystal. 2 15 0 

Stereo 5 Ohm. 2 5 0 

Stereo Crystal Low Im¬ 
pedance . 217 6 

American Lightweight . . 12 6 

Australian DLR .... 12 6 

Dynamig Earpieces, pr. 4 6 

Post 2/6 pr. 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C., VS, 1.2 Walt. 

04 Values. 16 ohm. to 10 megs. 

15/-, Post 2/6 

100 new assorted Condensers 
Paper, Mica, Ceramic Metalcap. 
25 Values. 

15/. Post 2/6. 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices. 
Cali, write or phone any time. 


3BZ TRANSMITTERS 

12V. D.C. Operation. 

Air Tested. Modified to Small 
Ship Frequencies. 

£32/10/- 


TRANSISTOR POWER 
SUPPLIES 

12V Input. 300V I50MA plus 150V 
Rectified D.C. output. 

Kitset £9/17/6 

Wired and Tested £11/17/6. 
400v plus 200v 150 mA. 

£14/17/6 

Including Circuit. 

Post 7/6. 


NEW METERS 

10mA centre zero, 3l6in, scaled. 
100-0-100mA. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150-0-150V. 

£ 1 / 10 /- 

0-10 amps, 0-500mA, 0-50 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 mA. 

£1/7/6 


A.C. 


NEW 

D.C. METERS 

4” Palec 
0 to 300V. 

£1/17/6 


5in 0 to 30 Amp. 

£1/17/6 

0-30 Amp., 4ln A.C., D.C. 
0-60 Amp., 4in A.C., D.C. 

£1/17/6 

8-0-8 AMP Centre Zero 
24a Moving Iron 

15 /- 


COMMUNI CATIONS 
RECEIVER! 

B.28—CRI00 

Current Navy Receiver 
6 Band .40 K.C. to 32 Meg. 
Variable Se'ectivity. 2 R.F. 

2 l.F. Stages. Crystal Gate Band 
Spread. New Condition. Airfested. 
Realigned 240V A.C. Operation. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.c. to 30 Megs. 240 V. 
A.C. operation. Variable : electivity. 
Crystal filter. 2 R.F. stages. 2 l.F. 
stages. A Ia‘e model receiver. Still 
In current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
.nc uded. 

£55 

MURPHY B. 41 

5 band low frequency 
15kc to 700kc. 

Current Navy equipment. 
Excellent condition. 

240v A.C. powered. 

£19/17/6 


VERNIER DIALS 

20-1 RATIO 

2in .. .... £1/2/6 

2V6in.£1/7/6 

3in.£1/12/6 

Post 2/6. 


NEW COMMUNICATIONS 
RECEIVER 

E.I.L. 62 4-Band BANDSPREAD 
Amateur Receiver. 9 valve, 

3.5 meg. to 30 meg. 

£69/10/- 

E.I.L. 62A 4 Band 
550 kc to 30 meg. 

£72/10/- 


INDICATOR UNITS 

3ln C.R.O. Tube 
12 Valve Centre Zero Mckr 
For Calibration. 

Ideal for conversion to Oscilloscope 

£6/17/6 


TELEPHONES 

Type F, Magneto Ringing 

£4/9/6 


NEW ROTARY 
CONVERTERS 

160 watt,, 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms. TV, Tape 
Recorders, Fluorescent Lights. 

£19/17/6 
12 VOLT UNITS 

As above. Metered with Field 
Regulator. 

Will operate TV Sets. 


£19/17/6 
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LISTENING AROUND THE WORLD 


on 


Art Cushen’s monthly report 
long-distance short-wave, television 
and broadcast band reception. 


Mr R. Balentine, of Guildford, N.S.W., as 
heard in English on 6235 Kc, from 1930 
to 2000 GMT. On Sundays the station has 
a mailbag session at 1945. Mr Valentine 
also comments on the deletion from the 
Swiss schedule of two of their best trans¬ 
missions to this area. He finds them now 
at 9665, 15315, 17845 Kc from 1235-1400 
GMT. 

WINB ON 11825 Kc 

A reduction in its broadcasting schedule 
and a change in frequency has been con¬ 
firmed by radio station WINB in Red Lion, 
Pennsylvania, U.S.A., according to a 

verification of a recent report. The station 
has now commenced to use 11825 Kc, in 
place of 11795 Kc for its session 

2003-2200, and is using 17720 Kc for the 
period 1800-1945. This means that the 

11825 Kc channel commences an hour 
earlier, and the schedule on 17720 Kc has 
been reduced by one hour. Last November 
WINB celebrated the first anniversary of its 
world-wide Gospel broadcasts. The station is 


Trans World Station For Bonaire 

A change of site for the new Caribbean stafion of Trans World Radio 
has been announced. The station will be now built at Bonaire instead of 
Curacao as originally intended. 

Information from the Trans World Radio Another good Indonesian signal is the 
at Monte Carlo is to the effect that the station on 3940 Kc, also heard with the 

new Gospel station for the Caribbean is to Djakarta program at 1100 GMT. All Indo- 

be sited in the Bonaire Islands, about 35 nesian stations appear now to carry a news 
miles from Curacao and some 60 miles bulletin in Indonesian at 1500 GMT. 
from the coast of Venezuela. This was an 

unprecedented move by the Government of VGA DROPS CALLSIGNS 

the Netherland Antillies, which offered During November it was noted that the a relay of WGCB, which has been on the 

alternative site to Trans World Radio. The y 0 j ce Q f America has dropped the use of air for 13 years, and operates on the 
Site is even more suitable, being located coigns j n jt s transmissions and now makes broadcast band frequency of 1440 Kc; this 

on Jr ie salt nats ot tfonai ^e. reference only to the place of origin of latter has been heard by the writer once 

The new super-powered station will be transmissions. This means that Delano when conditions were extremely favourable 

sited at this new location. Plans and - - - - * - - . - — 

buildings will be similar to that projected 
for Curacao and tests should be heard later 
this 

being built at Dallas, Texas, will include 
500Kw. stations on medium and shortwaves. 

A contract has been signed for 
1,600 Kw generator. 

The generator, some 9 feet high and 
22 feet long and weighing 45 tons, will 
power the high-powered transmitters. Bon¬ 
aire, the new home for TWR, is an L- 
shaped island about 4 miles long, with a 
population of 6,000; the capital is Kralen- 
dijk. 

TEHERAN TESTING WITH lOOKw 

In late December we heard the initial 
tests of Radio Teheran’s two new 100 Kw. 
transmitters in the foreign service of this 
Irianian broadcaster. The initial tests com¬ 
prised mainly open carriers, 1000 -cycle tones 
and music with announcements in. Persian, 

Arabic, French and English. Four frequen- 


and Dixon California replace the familiar for signals from that area. The station 
KCBR and KNBH, while Belmount formerly manager is Rev. John H. Norris, and the 
. ... WBOU and Betheney formerly WLWO, are station address is Radio Station WINB, 

y £ ai j; f not 8 iven * n all station announcements. Radio Park Heights, Red Lion, Pa., U.S.A. 

° This lines up with the practice of overseas rwAkiA td amcju iccir\uc 

relays, which have always been announced Tht% 
a oc , tt’^ tv,., • lue English broadcasts from Radio 

Pfr Colombo, Munich, Tangier, G h ana j lave been j iste(1 ^ a j etter to ji m 

M °™>via, etc * . Paris, of Adelaide. This is from the station’s 

This does not concern the three private Propagation Engineer, and shows the trans- 
United States stations, WRUL New York, mission schedule as follows: 


WINB Red Lion and KGEI in San Fran- 1400-1445 GMT 
cisco, which still maintain the callsigns. 1445-1530 
KGEI has been heard on a new frequency 1630-1715 
schedule for its service to South America; 1700-1745 
it is now on the air from 2230 to 0230 1830-1915 
on 15240 Kc; from 0230 to 0430 they use 2000-2045 
9590 Kc for the continuation of their 2050-2135 
Gospel service. 2130-2215 


15190 Kc. 

6070, 17910, 21545. 
17910. 

6070. 

11800. 

6070, 9545. 

11800. 

6070, 9545. 


The address for reception reports is the 
Propagation Engineer, Ghana Broadcasting 
Corporation, P.O. Box 1633, Accra, 
Ghana. 

RADIO DIFUSION CONGOLESE 

CONGO now uses the announcement 


and, at present, is testing 0230-0530 on 
7135, 9658; 0530-1230 on 11730, 15125; 
1230-2030 on 7135 and 9658 Kc. 

The two frequencies best received are 


NEWS FROM READERS 

VATICAN’S new frequency of 1770 
Kc, which replaces 1190 Kc, is giving 
, - very good reception at 1130 GMT in the 

ci ®s have been used for the tests .7135, transmission to Australia and New Zealand. . now uses me ann ouncemeni 

9658, 11730 and 15125 Kc. The station is Mr J Kelleher Newport Victoria draws -o no )X us ^ s in ? announcemeni 

ncincr twn ion Kw trqnQmittpr* in rhnin M ♦£ e * on ’ victoria, araws Radiodifusion Congolese, Leopoldville, for 

using two 100 Kw. transmitters^ in chain our attention to this frequency change and its transmission identification and has been 

reports also on reception of the other heard with the National Service in French, 

transmission at 2200, using 11740 and 0400-0700, on 4880, 7156 and 11830 Kc; 

The two freanencies hest received are ? 645 ff' M f K , elleher . >: e P orts that the 1000-1300, 1530-2030 on 7156, 11830 Kc. 

11730 Kc JScuter, from Interfered v‘,‘ transmissions are often xhe Congolese and other language pro- 

frnm° Hilv’em.m affer OfiOO a^d ?5125 K? by Vat,caD Radl ° ° n frequencies grams are on the air 0400-0700, 1600-2000 

Irom Hilversum alter 0600 and Kc. which are not as announced, and he has on 1175 s Kc and from 1030-1300 on 

f™1ro 8 mtisbT a? 5 ll° 60 b GMT S I^he B^yeverai attempts to rectify this matter. Ti195kI. The iSemfel 

terence trom Lisbon at 1100 OMI, in tne The trouble is common to many stations, t he cWnn “The Heart of Africa” is on 

l h *L g r'„ V f,Ji!L COm - ^° n nT 0 whfch fr T^t ie , S h and 0ft h n V d ri h y the air on a " Amenta" basis, 1505-2100 
channels, which are not the ones heard by anc j uses 11865 and 15245 Kc; the power is 

the listener. Through Mr Kelleher s efforts lOOKw and 10 Kw respectively. The session 

we feel Vatican Radio engineers will now includes 1507-1615 in English with news 

be giving more accurate information of fre- 1545 ; 1615.1700 Swahili; 1700-1800 Portu- 

quencies they employ. gese; 1 800-1930 in French; 1930-2058 in 

BUDAPEST in Hungary is reported by English and news at 1930 and 2030 GMT. 


plete schedule as well as the following . 

“We request our dear listeners to write to 
the foreign service of Radio Teheran, Iran, 
with details on reception conditions, times 
and wavelengths you have heard our pro¬ 
gram on. Thank you in advance for your 
co-operation.” 

DJAKARTA CHANGES 

The Voice of Indonesia transmission to 
Australia and New Zealand at 1100 GMT 
has recently been moved from 9585 Kc to 
9865 Kc and, on this frequency, it provides 
excellent reception. The transmission from 
1100-1200 and 1400-1500 is in English and 
news is at 1115 and 1415 GMT. The home 
program, which has also been making 
frequency moves, is at present on 9705 Kc, 
reports Radio Australia DX Session. There 
is also information from August Balbi in 
California, who observed that the Indo¬ 
nesian home program is now relayed on 
6045 Kc. We have also noted the Djakarta 
home programs at 0800 on 15150 Kc on 
transmitter YDC, a channel not often heard 
in New Zealand. 
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BROADCAST BAND DX NEWS 

GILBERT AND ELLICE ISLANDS—The side interference from stations on 840 
reception of VTW at Tarewa, on 845 Kc, and 850 Kc always adds to the difficulty 
is reported by Len Jones, of New Ply- in tuning in this weak signal, 
mouth. This station is another to be NEW BRITAIN—The reception in New 


added to those which have eluded listeners 
for many years. Like VQO in the 
Solomons, on 1030 Kc, both these 
stations are rare catches for, while they 
are not distant from the receivers in the 
Australasian area, the interference from 
other stations in this area is severe. The 
VTW station was heard on a Thursday 


Zealand of 9BR at Rabaul, on 810 Kc, 
has also been reported, when the station 
has been heard with A.B.C. programs 
to sign-off at 1245 G.M.T. Signals on 
this frequency of 810 Kc are subjected 
to severe interference from the A.B.C. 
station 2BA Bega, N.S.W., with 10,000 
watts*. 9BR has the power of 2000w. 


evening from as early as 0900 to sign-off UNITED STATES—The growth of radio 
at 1030 with the National Anthem. Severe stations in the United States has been 
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BRAND NEW ROLA SPEAKERS 

6 inch with Transformer. 27/6 each 

8in with Transformer.. 35 /‘ eac “ 

12 inch with Transformer. . 55 /~ eacl1 

SPECIAL NEW YEAR CLEARANCE OF ODDMENTS 

Carton of over £5 worth of parts for 
ONLY £2/-/- 


Pye Reporter Radio Telephones Ex-Cabs. Complete with 12 Valves. 
Min Types 12V Vibrator. Power Supply, Speaker, etc. Approx. 
70 Mcs., suit conversion. £.15/10/- each. 


S.T.C. THERMO RELAYS 

2,000 ohms + 500 ohms + 500 ohms. 9/6 each. 


Jack Panels containing 10 Phone 
Jacks. 12/6 each. 

7 Pin Sockets and Shields. 2/ each. 


ALARM BELLS 

240 volt with Dual 6-inch 
Make your own burglar alarm. 
Only 30/ each. 


Belli. 


SMALL PHONE JACKS 

Suit Standard P.M.G. Phone Plugs. 
2/ each. 


WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 

TOP GRADE PRISM 
ASSEMBLIES 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 

TO CLEAK 

I 9 pin Valve Cans 1/ each 

; Hand Microphone with Press to 

» Talk Switch. 5/ each. 

1 5 amp Fuses 2/ per doz. 

35 ohm, 5 watt, w/w. Resistors. 

! 1/- ea. 

Pots, 120K. 1/6 each 

Pots, 100,000 ohms. 1/6 each J 

! Pilot Lamp Holders. 6d each ; 

• VR92 Valves. 2/ each. 

! Genemotors, input 12V, 1,200V, ! 

1200 MA output. £1/10/ each.; 

1 Range Finders, £4/10/ ea. 

I 12SK7 Valves. 2/- ea. ; 

; 6F5 Valves. 2/6 ea. 

• Oil Filled Condensers. 

; .1 4 - .1 mfd. 2,000 V.D.C. W.K.G. 

' 3/6 each. 


High Voltage Plastic CONDENSERS 

.02 Mfd. 5,000 DCW 2/3 each 

.02 Mfd. 3,000 DCW 2/3 each 

.05 Mfd. 3,500 DCW 2/3 each 

.01 Mfd. 5,000 DCW 2/3 each 

7 Pin Hi Insulation Sockets 9d each. 

Tag Strips, 1 doz Mixed. From 

4 Tag to 9 Tag 7/6 doz. 


TV IF Formers and Can with 



slug 

2/6 

ea. 

FORMERS. ONLY 1/ DOZ. 



1 mfd 600v Block Condensers 

2/6 

ea. 

2 mfd. 200v Block Condensers 

1/6 

ea. 

Phone Plugs, P.M.G. type 

2/6 

ea. 

2 Phone Plugs with cords 

4/6 

ea. 

7-pin Miniature Valve Straighteners 



9/6 

ea. 

Relay counters, 0-9999 

7/6 

ea. 

Headphones, low imp. 

13/6 

pr. 

1 p.c. Resistors, 6,000 ohms 

1/ 

ea. 

Carbon Mic. Inserts 

2/ 

ea. 

Bowden Cables, 6 ft 

5/ 

ea. 

SCR522 Circuits 

12/6 

ea. 

P.M.G. Key Switches. Ideal model rail- 

way intercoms, etc 

2/ 

ea. 

l.R.C. W/W RESISTORS 


25 ohms, 20 Watts . . 

2/6 

ea. 

75 ohms, 20 Watts .. 

2/6 

ea. 

2 ohms, 40 Watts . . 

2/6 

ea. 

50 ohms, 5 Watts . . 

1/ 

ea. 

10,000 ohms, 5 Watts-.. .. 

1/ 

ea. 

METERS 



Faton 0-300 volts A.C. or D.C. 

5in. 

37/6 each. 



0-30 amp AC/DC moving iron, 

27/6 

ea. 


U-.’U miiiiamps liusn muuiiicu _>-n 
movement, shunted and calibrated. 
£ 1 each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 


479 PARRAMATTA ROAD, LEICHHARDT — 


560-9402 


(TOP TAVERNER'S HILL) 


560-9402 


somewhat retarded by more controls^ as 
the number of radio stations in the U.S.A. 
nears the 4,000 mark. Interference and 
other relative matters are causing the 
Federal Communications Commission to 
make fuller investigation into applications 
for new stations. At present, the United 
States has 3,854 stations licensed. A 
further 145 construction permits have 
been issued to stations not yet on the 
air, while a further 363 applications for 
new stations are still being considered. 
Even with this huge total of stations, 
frequencies are assigned to Canadian and 
Mexican stations, and several 50 KW 
clear channel stations are still in 
operation. 

SOUTH-EAST ASIA 

Australia is manufacturing many trans¬ 
mitters for new stations in South-East Asjp. 
Information from Robert Ronai, of Sydney, 
states that, at present, S.T.C. are manu¬ 
facturing, or have built, stations for many 
countries in this area, some of them could 
now be in operation. 

The new stations, transmitters for which 
have been built for S.T.C., include the 
following: 

South Vietnam, 690 Kc, 50 KW. 
Thailand, 630 Kc, 50 KW. 

Thailand, 725 Kc, 50 KW. 

Borneo, 550 Kc, 10 KW. 

Borneo, 680 Kc, 5 KW. 

Borneo, 740 Kc, 5 KW. 


Arthur Cushen's DX World 

A new program now heard over 
Radio New Zealand, Wellington, is 
“Arthur Cushen’s DX World ” It re¬ 
places “This Radio Age,” which has 
been heard for the past 13 years. The 
session includes the DX news which 
has been carried for some three years 
by Radio New Zealand, and it enables 
listeners to hear news of the latest 
activities on the broadcast and short¬ 
wave bands, as well as recordings of 
the most interesting station each 
month. The new session is heard on 
Radio New Zealand on the first Wed¬ 
nesday of each month at 0640 and 
1030 hours GMT, and at present is 
carried on 11780 and 9540 Kc. A 
further repeat is heard the following 
Sunday at 0100 GMT, when the fre¬ 
quencies of 15280 and 15110 Kc are 
used for the broadcast. 
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NEW ZEALAND—The recent expansion 
plans of the New Zealand Broadcasting 
Corporation which have been announced 
will cover five years and cost over 
£N.Z.7m., to implement. Some of the 
expansion stations are already in opera¬ 
tion, but it is understood that the next 
stations to be built will service three 
North Island towns, Tokoroa, Taupo and 
Taumarunui, and Greymouth in the South 
Island. It is understood the Greymouth 
station will be for commercial programs, 
thus giving two stations on the West 
Coast, one national and one commercial. 
Blenheim is also sited for a new station, 
while the new Gisbourne station, recently 
taken over by N.Z.B.C. from its private 
owners, is to have a power boost to 
2 KW. 

It is pleasing to note some action by the 
Australian Postmaster-General’s Depart¬ 
ment in combating the interference re¬ 
ceived in New Zealand from Australian 
stations sharing the same frequencies. In 
Australia, there are 49 stations on clear 
channels, i.e. sharing their frequency with 
no other station in Australasia, yet New 
Zealand has only one such station, 2YA 
Wellington. 

Australia has four times the population and 
four times the number of radio stations, 
yet the allocation of clear channels is 
49 to one. This means every New Zealand 
station except 2YA suffers from Austra¬ 
lian interference. In winter this is very 
bad, as it is not possible to hear a clear 
signal from a 10 KW station 150 miles 
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away. Listening is restricted to local 
stations and to 2YA which is free from 
interference. 

New Zealanders are often puzzled by the 
present allocations, taking into account 
also the two hours time difference. This 
means we have two hours of darkness 
before it is dark in Sydney and this 
period is also subjected to interference. 
If interference were being caused in both 
countries, New Zealand listeners would 
have it for two hours longer than Aus¬ 
tralian listeners. 

This comment has been brought about by a 
question from a reader, Adrian Peterson, 
of Bumie, Tasmania, who informs us 
that 7ZR is to have an additional 250ft 
mast, some 300ft from its present one, 
and a tuning device installed to prevent 
the interference to 2ZA Palmerston North, 
N.Z., also on 940 Kc. 

It is hoped this will decrease the radiation 
from the 50 KW transmitter of 7ZR 
toward New Zealand, and the 2 KW 
transmitter of 2ZA. In this area, it is 
not possible to hear 2ZA Palmerston 
North at all, as 7ZR in Hobart is heard 
dominating the channel both in daylight 
and darkness. 


FLASHES FROM 
EVERYWHERE 

PHILIPPINE station DUH2 using 6170 Kc 
with 250 watts of power, and which has 
been heard at 0900 with news in recent 
weeks relayed from DZFM, has verified 
reception with the news that the station 
is on the air from 2100-1000 G.M.T. 
only, on its shortwave frequency. It is 
presumed that, in the darkness period in 
the Philippines, its medium wave network 
is giving adequate coverage, and the 
alternative short wave relay is then not 
necessary. 

SUDAN Broadcasting Service in Khartoum, 
is well received in the Pacific area in its 
broadcasts in Arabic; the present schedule 
is 0400-1500 on 6150, 9508 (both 24 KW) 
and on 11855 with 8 KW. From 1500 to 
2100, with an extension on Thursday to 
2300, on 4994, 6150, 9508 Kc. The power 
on 4994 Kc is of 8 KW. A new regional 
station in the provinces on 6075 Kc uses 
1 KW and is on the air 1600-1700, ex¬ 
tended to 1830 G.M.T. on Friday and 
Sunday. This regional station has Arabic 
and English and is located in Juba, 
Equatoria province of the Sudan. 

KUWAIT has been verified by Jim Paris, of 
Adelaide, South Australia. It shows that 
the station has two broadcast band out¬ 
lets on 1139 Kc 1 KW, and 1345 Kc. 
100 KW; on short wave 4967 Kc, using 
either 1 or 10 KW and 6055 Kc with 
50 KW. The. station has programs in 
Arabic, but intends to add English 
shortly; it is on the air, 0230-0700 and 
0900-2115 except on Friday, when the 
transmission is 0230-2115 G.M.T. 

NIGERIAN station, operated by the Eastern 
Nigerian Broadcasting Corporation, told 
Jim Paris they appreciate reports from 
listeners on reception of their signals on 
4855 Kc. The station operates on Sunday 
0600-2200 and Monday to Saturday from 
0500 to 2300 G.M.T. The station appreci¬ 
ates reports to Eastern Nigerian Broad¬ 
casting Corporation. P.O. Box 350, Enugu, 
Nigeria. 

BUCHAREST in Roumania is another sig¬ 
nal reported by Mr Valentine. It was 
heard to Asia 1500 to 1530, on 11810 Kc 
at fair level; also to Africa on 15380 and 
11900 Kc. 

WEWAK in Papua, New Guinea, is still 
testing on this frequency of 3335 Kc, 
according to announcements heard by 
Steve Thurlow, Cabramatta, N.S.W. The 
station still operates with 250 watts of 
power on a schedule of 0730 to 1200 
G.M.T. Another interesting signal, also 
heard by the same reader, is YDV in 
Koepang, Indonesian Timor; this station 
uses 3259 Kc and has been heard with 


local Indonesian programs at 1130 G.M.T. 
The Koepang station is reported to have 
a power of 300 watts. 

BRAZZAVILLE in the Congo Republic has 
made some alterations in its times and 
frequencies; it has been heard with news 
in French at 2015 G.M.T. on three fre¬ 
quencies, 15190, 11960 and 9675 Kc. 
The session from 0430 to 0730, with news 
in French at 0700, has been heard on 
11725, 9730 and the new frequency of 
7100 Kc. 

LEOPOLDVILLE in the former Belgian 
Con$o, has been heard in a new trans¬ 
mission by August Balbi of Los Angeles, 
who hears the station from 0600 to 
0700 G.M.T. when using the frequency of 
15250 Kc. The former session at 2100 
G.M.T. on 11755 Kc, which included 
English news at this hour, has not been 
heard for some weeks. 

SINGAPORE continues to be heard on 
9590 Kc, is heard daily, and has been 
heard for nearly a year, though it is still 
announced as a test transmission. Radio 
Singapore on 4820 Kc has altered its 
frequency to 4775 Kc; English news at 
1315. 

MELBOURNE used a new frequency for 
the recent relays of the cricket Tests 
between Australia and South Africa. This 
new channel, 15155 Kc, was used for the 
period 0415 to 0803 and, as well, the 
African listeners had the alternative fre¬ 
quency of 17820 Kc on which to hear 
the commentary. 

WINDWARD ISLANDS is reported by 
Jim Paris, of Prospect, South Australia, 
using the channel of 11895 Kc, and is 
heard at fair level at 2030 G.M.T. The 
Windward Island Broadcasting Service is 
located at St. George in Grenada, and has 
been heard periodically over the past few 
years; it uses only 250 or 5000 watts on 
its several frequencies. The station says it 
is interested only in reports of frequencies 
higher than the 31 metre band, so that it 
is not certain a verification will be re¬ 
ceived from a reception report. 


Notes from readers should be sent 
to Arthur Cushen, 212 Earn Street, 
Invercargill, New Zealand. All times 
are GMT. Add eight hours for Perth, 
10 hours for Sydney and 12 hours for 
Wellington time. 


JERUSALEM, home of Kol Zion, is n 9 W 
on a revised schedule and has a service 
to Africa 1530-1630 with a session in 
English at 1600; 1645-1930 in various 
languages for listeners in the Middle 
East, Eastern Europe and the Balkans, 
and 1930-2030 to Europe with French at 
1930 and English at 2000 G.M.T. A re¬ 
port from Dick Pollard, of Golden Downs, 
New Zealand, mentions xeception on the 
two frequencies, 9009 and 9630 Kc. The 
announcement from Israel is only for 
9009 Kc; the other channel has been at 
fair level, but had some interference from 
CKLO in Montreal, which is used by 
Radio Canada at this time in its service 
to Europe. 

THAILAND is at present carrying two 
services to North America. According to 
the World Radio Handbook bulletin, it 
uses 6160, 7305, 11910 Kc for the period 
0415-0515; the second session 1700-1800 
is on 11910 Kc only. 

AFGHANISTAN has been heard with a 
revised schedule, in the service to Europe, 
which now has a program in German 
at 1830 and one in French at 1900 to 
sign off 1930 G.M.T. The Kabul station 
is now using the 9635 Kc frequency and, 
on this, suffers from interference from a 
B.B.C. London transmitter on the same 
channel. The Kabul station is still best 
received at 1100 hours, when they have 
an English program on 15135 Kc. 

EL SALVADOR, reported on 9555 Kc with 
good signals on station YSS, has increased 
its schedule to sign off 0500 G.M.T. 
The station has the slogan “Radio 
Nacional de el Salvador” and broadcasts 
from the studios in San Salvador. YSS 
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confirms reception with a pennant; its 
programs are mainly of the classical music 
variety and the station call and slogan 
is given each 30 minutes backed with a 
music theme. 

CAIRO has made some frequency changes 
in its 16-metre band outlets, and has 
now been heard with the Egyptian Broad¬ 
casting System programs to South-East 
Asia, replacing 17920 by 17785 Kc, from 
1100 to 1430 G.M.T. The 17920 Kc 
channel is now used from 1030 to 1530 
to South Asia, replacing 17905 Kc. 

PUBLICATION PREVIEW 

The 1964 WORLD RADIO HANDBOOK 
recently published in Denmark is the ! 18th 
edition, and is known all over the world 
as the foremost radio and television Dx 
handbook. The new edition covers all the 
world’s broadcast and shortwave band 
stations; the publication includes some 260 
pages of material. As well as details on all 
the stations of the world by country, the 
publication also lists the world’s radio 
stations by order of frequency. It is, as 
readers will know, the only complete publi¬ 
cation of its type obtainable, and a brochure 
and further details can be had from 
ARTHUR CUSHEN, 212 Earn Street, 
Invercargill, N.Z., or any technical book 
store. 


A.M.P.L. 

Transistor Radio Servicing 

We are now in a position to service 
not only SANYO but also SONY and 
other brands of Transistor Radios. Any 
brand of set may be brought or sent to 
us for repair at Customer’s Risk, and if 
we can repair it, this will be done within 
72 hours of 'receipt of the Radio. 

Availability of Transistors 
We have just produced a transistor 
price list and normal usage guide in 
respect of all transistors which we pre¬ 
sently have available from stock. A copy 
of this price list, together with our spare 
parts price list will be forwarded to any- 
interested party on receipt of lOd in 
stamps to cover cost of postage. 

AGENTS & MERCHANTS PTY. LTD. 

9 QUEEN STREET, 
MELBOURNE C.l. TEL. 61-2427 


AUSTRALIAN MADE 

TRANSISTOR 

IGNITION 

For 

CARS, TRUCKS, BOATS, 
LAUNCHES, GO-KARTS, 
TRACTORS 

READY TO INSTALL CONVER¬ 
SION UNITS 

You can eliminate frequent costly tune-ups, 
replacement of distributor points, plugs and 
condensers. 

Get top mileage, better cold-weather starting, 
Improrve engine performance, idling, accelera¬ 
tion and speed. Save hundreds of pounds in 
repair bills. Fits all battery ignition operated 
systems. 12 months’ guarantee. 

A special safety feature protects ignition 
system and prevents engine from starting if 
battery accidentally reversed. When ordering, 
specify battery voltage, polarity of ground, 
car model. Price includes all leads, hard¬ 
ware, hermetically scaled transistors, high 
ratio coil, ballast, etc. Models for positive 
or negative grounds. 

Price £33 

Free descriptive leaflets on request. 

All types of transistor units serviced 

QIK-FIRE SYSTEMS 

919 Forest Road 
Lugarno, N.S.W. 53-9377 
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HAH COMMUNICATION 
RECEIVER NCR (2 


4 BAND All WAV! BOOTS 


Range of Receiver Frcxoendea 
Main Tuner; Band 1. 0.55-1.6 M.C. 

Band 2. 1.6-4.8 M.C. 

Band 3. 4.8 M.C.-14.5 M.C. 

Band 4. 10.5 M.C.-30 M.C. 

Band Spread: M.C. Band a.l. 3.5-3.7 M.C. 

a.2 3.7-3.95 M.C. 
7 M.C. Band b.l. 7.0-7.16 M.C. 

b.2. 7.16-7.33 M.C. 
14 M.C. Band c. 14.0-14.4 M.C. 

21 M.C. Band d. 21.0-21.5 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 
Selectivity: —60 db at plus/minus K.C. detuning 
Sensitivity: (S/N 20 db at 10 M.C.) 


£75 cash, tax paid 

NO TERMS AVAILABLE 
TRADE-INS ACCEPTED 


SAKURA CIRCUIT TESTER 



Model TR6S 

Sensitivity: d.c. 20,000 ohms/volt, 
».c. 10,000 ohms/volt. Ranges — 
d.c. volts: 6, 30. 120, 600. l,200v.; 
a.c. volts.: 6, 30, 120, 600, l,200v. 


D.c. current; 60 
mA., 600 mA, 
100K, 1M. 10M 

tancc: 0.001-0.2 
uF. Inductance: 
bcls 


uA„ 6 mA., 60 
Resistance: 10K, 
ohms. Capaci- 
uF., 0.0001-0.01 
30-3.OOOH. Dcci- 
Minus 20 to plus 17 db. (0 
775v.—600 ohms). Dimen- 
4 , /8in x 6V4in x 2*6in. 
.31b. 

£9/5/- 


FERROCART POCKET MULTIMETER 

Model PT34 

300 uA. movement. 
AC and DC voltages: 
0-10, 0-50, 0-250, 

0-500, 0-1,000c. 
Current ranges (mA.) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,- 
000 ohms. 

Size: 3 Va x 2Vi x 114 inches. e-y/x 
Complete with leads. *t/o 



Crystal Microphones Model BM3 Pen¬ 
cil Type.50/- 

Stand to suit, 15/- extra. 
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RADIO DIRECTION FINDER 
MODEL 8TA-3D 

This radio direction finder model 8TA-3D is 
a battery operated, 3-banti super-heterodyne 
Receiver, incorporating eight transistors and two 
diodes, directional ferrite core antenna, tele¬ 
scoping antenna, signal strength indicator, mois¬ 
ture-proof 4 inches permanent dynamic speaker, 
and trouble free mechanism. 

It is designed primarily as an aid to navigation 
when out of sight of familiar landmarks. 
SPECIFICATION: 

PRICE £32/10 Inc. tax. 

Circuit: 8-Transistor 2-Diode Super Heterodyne. 
Frequency: LW 190-410 Kc 

BC 535-1605 Kc. 

SW 1.6-4.8 Me. 

Antenna: Rotary Antenna and Rod Antenna 
Output: Approx. 200 mW. 

Speaker: 4in Permanent Dynamic Speaker, 

Moisture-proof 
Jack: Earphone Jack 

Indicator: Signal Indicator and battery indi¬ 
cator 

Batteries: 4pcs. size “D” cell 

JIS UM-1, Evercady 950 or equivalent 
Cabinet: Metal Cabinet 

Dimensions: 10 5/8in (W) x 9Viin (H) x 6 3/8in 
(D) 

Weight: 4 Ks (8.8 lbs) Without Battery. 




METERS 

MR1P 0-1 Ma. 
Clear plastic case, 
114 in Square face, 
lin hole 32/6 
P22 0-1 Ma. Clear 
plastic case, lViin 
Square face. lViin 
hole .. . . 35/ 


P22 0-1 Ma. Clear plastic case, 2in Square 

face, l 3 Ain hole .37/6 

VR3P Vumeter -20 + 3db, clear plastic, 3in 

clear face, lViin hole.45/- 

SR2P Signal meter, calibrated 9/30db, clear 

plastic. Few only.45/- 

VR3P Vumeter — 20 3db, clear plastic, 3in 

x 3l4in square £3/17/6 

VR65 Vumeter -20 +3db, black bakclite case, 

3in square.£4/2/6 

M065 0-1 Ma. 3l4in round, black bakelitc 

case. 35/ 

M065 0-5 Ma. 3l4in round, black bakelite 


case 


35/- 


M065 0-10 Ma. 3V4in round, black bakelite 

case .35/- 

M065 0-1 Amp. A C/DC 3 l /4j'n round, black 

bakelite case .. 35/- 

M065 0-3 Amp. AC/DC 3l4in round, black 

bakelitc case.35/- 

M065 0-30 Amp. AC 3!4in round, black bake¬ 
lite case .35/- 

M065 0-30 volts DC 3V4in round black bakelite 
case.35/ - 


RECORDING TAPE 

WELL KNOWN MAKE, BRAND NEW IN 
CARTONS 

Acetate Base, 900ft on 5in reel .. ..19/6 

Acetate Base, 1200ft on 7in reel .. .. 32/6 

Polyester Base. 1200 ft on 5%in reel .. 40/- 

Acctate Base, 1800ft on 7in reel .. .. 45/- 

Mylar Base. 2400ft on 7in reel .. .. 57/6 


COMMAND TRANSMITTERS 

Range: 7 to 9 Me., less Crystal .... £6 


GERMANIUM DIODES 

OA79 + OA81.4/6 ea. 



MULTIMETER Model 200H 

20,000 ohms per v. d.c. 10.000 ohms per v. a.c. 

Specifications: 
D.c. volts: 0-5. 
25, 50. 250, 
500. 2,500. 
A.c. volts: 0-10, 
50. 100. 500, 
1 , 000 . 

D.c. current: 
0-50 uA.; 25, 
250 mA. 
Resistance: 0-60 
K ohms; 0-6 
meg. 

Capacity: 0.01- 
0.3 uF. (at 
a.c. 5v.); 
0.0001 - 0.01 
uF. (at a.c. 
250v). 

Decibel: Minus 
20 db. plus 
22 db. 

Output range 
0-10, 50, 100, 
500, and 
1 . 000 . 

Battery used: 
UM3 1.5v. 1 
piece. 

Dimensions: 314 
x 4 */i x 1 1-8 
in. 

Complete with internal battery, testing-leads and 
prods. Price £5/12/6 inc. tax. 


NEW TRANSISTORS 
IN STOCK 


OC45.14/- OC170 .. .. 17/6 

OC71.10/- OC171 . . . . 17/6 

OC74.11/- OC45 .. .. 14/- 


ER22 GERMANIUM 
POCKET RADIO 

Complete with earphones and 
instructions. 

22/6 

Aerial wire to suit 
4d yd, 

CAR RADIO AERIALS 

5ft Telescopic. 5 section, cowl mount, chrome- 
plated. Suit all cars.45/- 


ALUMINIUM CHASSIS 

5in x 3in x 2in. 6/3 

6in x 4in x 2in. 71- 

Bin x 5in x 2 l /iin.10/6 

lOin x 6in x 2‘/2in.12/9 

13in x 7in x 2'/2in.12/9 

ALSO LA ROE STOCK OF MATRIX BOARD 
AND ACCESSORIES 


CABLES 

SIX CORE SHIELDED cable P.V.C. covered. 
6 cores of 10/010 copper shield 1/9 yd. 
Available in lengths up to 200yds. P.O.A. 

SINGLE SHIELDED MICROPHONE cable 
P.V.C. covered. 7/0076. Black or Grey, ideal 
for stereo speaker systems, l/6yd. or £7 
per 100yd roll. 

HOOK-UP WIRE. Single Shielded, 1/ yd. 

HOOK-UP WIRE, P.V.C. covered, 10/010. All 
colours, 4d yd. or 30/- per 100yd roll. 

TV RIBBON, 300 ohm, lOd yd. or £3/15/0 
per 10yd roll. Clear or black. 


LATEST W.I.A. CALLBOOK 6/ 
LOG BOOKS 5/6 


WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS¬ 
MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS. TRANSFORMERS, ETC. 



RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 EsteMMied SM7. Portase. Parcels i/6 per order. 
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When writing to us:— 

® Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

0 Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


CERAMIC RESONATORS 

G.L.M. (Brisbane, Qld.) would like to know 
if we intend describing a transistor 
receiver or radiogram in the near 
future. He has in mind a unit em¬ 
ploying ceramic resonators in place of 
IF transformers, and with a one or 
two watt transformerless audio section 
which would perhaps feed directly into 
a high impedance speaker. 

Just at present we have no plans for such 
a unit, G.L.M., although we may be able 
to.consider a project somewhat along these 
lines later on. It will be very unlikely that 
we will be able to employ ceramic reson¬ 
ators on the IF, however. These units are 
still more or less in the developmental 
stage and, as yet, are not available for 
domestic use. 


TAPE ADAPTER 

A.G.H. (Ipswich, Qld.) writes to suggest 
that we cater for those readers having 
standard radiograms and limited means, 
and who would like to make tape re¬ 
cordings. by describing a tape adapter 
unit. He encloses a suggested circuit 
and design for a suitable unit. He also 
suggests that we describe a pickup arm 
along lines which he illustrates with a 
sketch, as he claims the arm would 
have perfect tracking. 

Thanks for your letter, A.G.H., which we 
read with interest. We have in fact already 
described a tape adapter unit along the 
lines you suggest, in the January 1961 issue. 
Called the “Playmaster Tape Adapter,” it 
is somewhat simpler than your own design. 
The arm which you illustrate in your sketch 
may move the stylus in a path approxi¬ 
mating a straight line, but it unfortunately 
does not maintain the stylus orientation 
tangential to the grooves. Therefore, it does 
not reduce tracking error to the extent to 
which you claim. In addition, the increased 
number of pivots would very likely give the 
arm greater friction than normal designs. 

POOR SELECTIVITY 

P.L. (Clunes, Vic.) has a small receiver 
constructed from the design published 
in March, 1959 (“Three Transistor 
Mantel Set”). It has very poor station 
selection and receives only two local 
stations over the whole of the dial. 
He would like us to explain the reason 
for this, and to suggest a cure. Also, 
he wonders if we could advise where 
he could have repairs made to a multi¬ 
meter of Japanese origin. 

You do not say whether you have made 
sure that the regeneration is working cor¬ 
rectly, P.L., so that would be our first 
suggestion. Incorrectly phased regeneration 
will degrade both the sensitivity and the 
selectivity to quite a marked extent. When 
correctly phased the regeneration should be 
capable of making the set oscillate when 
the control is turned up. If this does not 
cccur, try reversing the winding connections. 
If the phase of the feedback seems correct, 
your trouble may be due to severe aerial 
loading. If the aerial is too tightly coupled 
:o the set, it will damp the tuned circuit 
md swamp out the regeneration, producing 


the effects you describe. The remedy is to 
reduce the coupling, perhaps by fitting a 
variable capacitor (an old receiver gang 
will do) in series with the aerial lead. This 
will enable the coupling to be adjusted to 
a suitable value. The final question is 
rather a curly one, unfortunately, for many 
multimeters of Japanese origin are regarded 
as “black sheep” by repair organisations. 
About all we can suggest is that you con¬ 
tact the dealer from whom you bought the 
unit. He should be able to tell you of an 
organisation repairing the brand concerned, 
even if he cannot arrange the repair him¬ 
self. Be warned, however, that a number of 
Japanese meter manufacturers use parts 
which cannot be obtained locally. A repair 
may thus prove very costly—even com¬ 
parable in cost with the original price of 
the instrument, if the part has to be im¬ 
ported specially. 

WHEEL STATIC 

C.E.W. (Grafton, N&W.) writes to the 
“Answer Man” and asks what causes 
wheel static in a motor car on the 
broadcast band. Why is it noticeable 
in one car but not in another of the 
same make. Also, why does the amount 
of static vary with different types of 
road surfaces. Would you also state 
what steps may be taken to eliminate 
it. 

Many thanks for your searching question 
'•elating to this matter. Your letter has 
been passed on to the Answer Man and he 
will answer these questions as soon as 
time and space permit. 

"WIDE BAND SIX" 

H.S. (Bulimba, Qld.) encloses a copy of 
the circuit for a receiver which he 
thinks might be of interest to other 
readers. 

Thank you for your letter and the circuit. 
While we fully agree that the receiver, as 
it now stands, would be far more suited 
to use in a remote area than the original 
“Wide-Band Six” design, your modifications 
would leave it very little different from an 
ordinary superhet with RF stage. As such, 
we doubt whether it would warrant the 
special effort necessary to prepare the circuit 
for publication. The failure of the output 
transformers could have been due to climatic 
conditions, although there is always the 
possibility that the receiver tended to 
instability when fed into a cross-over loud¬ 
speaker system, rather than a simple load, 
when on the test bench. The “Mantel 
Major” receiver was featured in March and 
April, 1955. 

RADIO, TELEVISION AND 


BROADCAST BAND DX 

A.M.P. (Nth. Hobart, Tas.) says that he 
appreciates the recent expansion of Art 
Cushen’s notes to include reference to 
broadcast band DX. 

Thank you for your letter and for your 
appreciative remarks. We note also your 
suggestion about the station list for New 
Zealand. It came too late to implement for 
the regular January issue, in which the 
station list normally appears, but we will 
certainly keep it in mind for future refer¬ 
ence. We have quite a large readership in 
New Zealand and the inclusion of N.Z. 
stations is therefore a quite logical step. 

SERVICE ANOMALY 

MJ.V. (Brisbane) forwards information and 
comment regarding an apparently 
anomalous position, which has existed 
in Queensland, denying electronic 
servicemen the right to work on radio 
and television receivers, unless they also 
hold an electrician’s certificate. 

We agree that the situation, if administered 
on this basis, would be ludicrous and incon¬ 
sistent with practice in other States. Our 
remarks in the January editorial would be 
appropriate in this case. 

MODIFIED PORTABLE 

D.H. (Duntroon, Canberra, A.C.T.) has used 
a ferrite toroid in place of the rod in 
the “Transporta Six receiver” and 
writes that he is receiving equal if not 
better performance. He has tried con¬ 
necting an external aerial to the tuned 
winding, but finds that the tuning and 
tracking is dependent upon the aerial 
connected. He intends replacing the 
trimmer with a variable capacitor to 
enable this effect to be adjusted for 
each aerial. Finally, he asks when~the~ 
“RF Transporta Seven” was described. 
We can’t quite visualise how you have 
employed the toroid for your aerial, D.H. 
If it were used in the usual way, it would 
be virtually insensitive to external fields 
and would give very poor results. However, 
if it is working well, you must be employing 
it in a manner which produces the right 
effect! 

The external aerial loading effect which 
you describe is quite normal, and is why 
a small coupling is generally used. However, 
if you don’t object to the additional con¬ 
trol, the system which you propose to use 
is quite in order. 

The RF Transporta Seven was described 
in the October, I960, issue. 

hobbics Qumr scrvicc 1 


technical query service. 


•"TO assist our reader*, “Radio, Television and Hobbies” conduct* 

* Conditions governing this service are set out below:— 

(1) Requests for copies of circuit* or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our flies. Tba amount 
of data available varies, but In no case can it Include information additional to that already 
published In the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting reader* In matter* relating 
directly to articles published in the magazine. Answers will be given In note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuit*. 

(4) The Editor reserve* the right to return query fees or to limit the scope or an individual 
reply, where it is felt that a partial answer will be better than none at all. Please nota thaf 
the inclusion of on extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for mo«1 of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes. most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 51 tot 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbias." 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies” does not deal in radio components nor will wa debate 
the relative merits of competitive products. Prices and specifications of merchandise mas* ba 
obtained from our advertisers. 


(8) Technical queries are not answered by telephone. 


J v.' .1 'v 
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SPECIAL PURCHASE OF MANUFACTURER'S STOCK OF TRANSISTORS AND 
TRANSISTOR COMPONENTS ENABLE US TO OFFER TRANSISTORS AND KIT- 

SETS AT A FRACTION OF ORIGINAL COST. 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate, 13/. 





TYPE 

XA101 

XA102 

XBI03 


NEW ENGLISH MAZDA TRANSISTORS 

5'6ea. 


EQUIVALENT 

OC45 R.F. Transistor . . 

OC44 Osc. Transistor . . 

OC 75 Audio general purpose 


Ducon type SFT 123 equiv. OC74.7/6 ea. 

Available in matched pairs at.15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quantity. 


NEW VALVES AT BARGAIN PRICES 


866 15/ 

6X5GT. 7/6 

5Y3GT. 9/9 

5Z4G.12/6 

6J6.12/ 

1C4. 7/6 

1T4. 4/6 

3S4.10/ 

1A7GT . 9/6 

1D8GT . 9/6 

6K8G. 6/9 

6SJ7GT. 9/6 


12K8 .. .. 

.. ..10/ 

1K5G. 

. .. 4/ 

6H6GT . . . 

.. .. 2/6 

EK32 

.. .. 6/9 

1M5G. 

... 4/ 

6K7GT . . . 

, . .. 7/9 

6SA7GT . . 

. . . 9/6 

1K7G. 

... 4/ 

6U7G .. .. 

.. .. 5/ 

6SH7 . . . . 

.. . . 5/6 

6C8G. 

... 5/ 

1Q5G . . . 

. . . . 2/6 

6SS7. 

. .. 8/6 

7C7 .. .. 


1P5G .. . . 

.. .. 2/6 

6H6. 

. .. 2/6 

78. 

.. .. 7/6 

1C7G . . . . 

.. .. 3/ 

6SK7. 

. ..10/ 

12AU7 .. .. 

.. .. 11/6 


Please 

add postage 

on all 

valves* 



6F6G.10/ 

884 . 10/ 

12SK7. 5/ 

6B8.10/6 

VR65A .2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW 4-SPEED STEREO & MONO PLAYERS AT LESS THAN HALF-PRICE 

PHILIPS 4-SPEED 
1 6v. BATTERY PLAYER 

MONO .. £4/17/6 
M STEREO .. £5/17/6 

POST & PACKING, N.S.W. 7 /6 
POST & PACKING INTERSTATE J2/6 EXTRA 



COLLAR© 4-SPEED 240v. 

A.C. RECORD PLAYER 
MONO .. £5/17/6 
STEREO .. £6/17/6 

POST & PACKING, N.S.W. 



POST & PACKING, INTERSTATE 15/ EXTRA 


MITY-AMP 

5-Transistor amplifier, 2 watt output, 6 or 
12 volt input. 3 to 35 ohm output. Suitable 
for record players, intcr-com. or any appli¬ 
cation where a small amplifier is required. 
Circuit supplied. j j ^ 

Post and Packing 5/. 


I 





NEW PORTABLE RECORD PLAYER 
CASES TO SUIT ABOVE TURNTABLES 

Attractive two-tone cabinet with plastic trim. 
Supplied with 5in x 7in speaker in felt-lined enclosure. 
Space for amplifier and batteries or power supply. 
Dimensions 15in x 13in x 7in. 

£5/15/- 

Post and Packine: N.S.W. 9/-. Interstate 12/-. 


NEW POWER TRANSFORMERS 


60mA prim.: 240v with 230v tapping Sec. 285 
x 285 with 6.3v filament winding 60mA. 

Plus postage: N.S.W., 
3/6? Int., 5/3. 


25/- 


NEW LORENZ ELECTROSTATIC 
H.F. SPEAKERS 

Improve the response of your Hi-Fi 
equipment with these speakers at a 
fraction of their original cost. 

20/- Post and packing 2/-. 


NEW MULTIMETER _ 61/- 

POST EXTRA 

METER 0-lmA 1.000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 



9 O—l Or 
m 0—50v 
m ■ O—250v 
i O—500v 
• 0—1 OOv 

m o—iov 
P O-S&v 


0—250v 
0—500v 
0—lOOOv 
0—IMA 
0—100 MA 
0—500MA 


SUPPLIED COMPLETE WITH TEST LEAD 
RANGE 0-100,000 OHMS 


EXTENSION SPEAKERS 

New Rola 9x6 speakers In case with volume 
control, 75/. Post: Interstate, 5/6; N.S.W., 4/ . 

Prim.: 240 volt. Sec. 385 x 385 at 80 

m.A., fil. 6.3 and 5 volt.27/6 

Post: N.S.W. 4/-, Interstate 7/6. 

60 m.A. H.T. Chokes.7/6 

Post 2/-. 


MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 

12/6 


per 100. 
Postage 1/6. 


NEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 


NEW POTENTIOMETERS 


With SWITCH 

WITH SWITCH 

LESS SWITCH 

2.2 MEG 

STANDARD 

SHORT 

STANDARD 

SPINDLE 

SPINDLE 

SPINDLE 

PRE-SET 

l.MEG 

2,500 ohms. 

15,000 ohms. 

500,000 ohms. 

25 k 

500,000 ohms. 

l.MEG 

SLIDER 

100,000 ohms. 
50,000 ohms. 

200,000 ohms. 
500,000 ohms. 
5,000 ohms. 

POTS 

5/6 ea. 

2/6 ea. 

500 ohms. W.W. 

3/6 ea. 

1/6 


TAB. POTS. 
(PRE-SET) 


25k. 

250k. 

1 meg, 

2 meg. 
2/ each. 
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SPECIAL PURCHASE OF FACTORY STOCK 


NEW 4in EXTENSION SPEAKERS 

These speakers are mounted 
in polished cabinets suitable 
for use as intercom, units or 
extension speakers. 

LIST PRICE ., .. £6/-/- 

SPECIAL PURCHASE ENABLES US TO SELL THESE 
UNITS AT 40/. Post and packing, N.S.W., 6/9. 

. .. Interstate, 9/9. 



NEW PER-MAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HALF PRICE 

(Wo cannot advertize tho name) 

31 in Per Mag .. 22/6] POST AND PACKING 

5in Per Mag. 27/6 [ N.S.W. Interstate 

5in x 7in Per Mag . 32/6J 3/6 4/6 

6in x 9in Per Mag . 32/6 | 

6in x 9in Per Mag. Heavy Ik/. y/a 

duty, 15 ohm . 38/ [ ' 

8in per Mag. 37/61 

12in Per Mag. 67/6 7/6 10/. 

Speaker Transformers for above 
6T, 5T or 7T 10/- 


NEW GARRARD RECORD CHANGERS 

■^LRSS^HW^HAlS’^MUCE.^^AwStabl^ll ^STEREO*.!*^ c ® t * op * “* 1-“ «"« W. «. «W« 

POST AND PACKING EXTRA. NJS.W. 15/, OLD., VIC.. TAS., 22/6, W.A., S.A., 36/. 


NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Acos“ pick-ups are fitted with GP50 crystal cart¬ 
ridges, sapphire stylus and plastic arm with mounting base .. 12/6 

Post and Packing 2/-. 


HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P, with a speed of 
7.000 R.P.M. and are ideal for small drills, grinders, etc. Dimensions, 

5Viin x 3Viin, with 5/16irt spindle.37/6 

Post, N.S.W. 5/-; Post, Interstate, 8/6. 


NEW 4-SPEED STEREO 
PLAYER F.O.R.£8/15/0 


NEW STEREO CHANGER 
4-SPEED F.O.R.£10/15/0 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 3/9 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

Most popular colours 54in wide. List price 60/ per yard. To clear at 25/ per yard. 

Postage and packing N.S.W., 3/6; Interstate, 4/6. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W., 7/65 Inter¬ 
state, 10/. Transformer for above rectifier tapped for 6 or 12 volt, with lircult 
for charger, 47/6. Post, N.S.W., 7/6; Interstate, 10/. 

As above, 6 or 12 v., at 2 amp, 27/6. Post: N.S.W., 3/6; Interstate, 4/6. Trans¬ 
former for above, 37/6. Post: N.S.W., 3/6; Interstate, 4/6. 


NEW 240V. &.(. MOTORS 

These small motors, size 3in x 3in x 3Viio, are 1-12 h.p. 
but are only suitable for intermittent use. 29/ 6. Post 
N.S.W. 3/6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pln, 6r. 7/6. 
Post and Packing 2/. 


NY LEX HOOK-UP WIRE, Single .028, 14/ per 106 yards. 
Post N.S.W. 5/; Interstate 7/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in 1, and 2 watt. Also some wire wound. List 
price £4/10/ per 100. 

The condensers arc in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include twitch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed valoes 
20/ Post and packing 2/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd 400v .. 9 6 

70 mfd -f- 30 mfd 400v . 9 6 

100 mfd 4 - 200 mfd 350v. 12 6 

500 mfd 25v. 2 0 

50 mfd 12v. 2 0 

64 mfd 350v . 7 6 

16 mfd 8 mfd 300v W . 7 6 


FOOT 

EXTRA 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price £25 Post extra 


m 


TWIN TELESCOPIC TV AERIALS 

Extends to 36in each section 
can be used singly for car or 
portable radio.20/ 

POST FREE. 



25 WATT. £26/17/6 

15 WATT. £19/17/6 

Pott Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 

Too Heavy for Pori. 


NEW 15 & 25 WATT P.A. AMPLIFIERS 


Hie 25 Watt Amplifier uki 5 valves plus 2 rectifiers including two EF85 low noise valves as micro¬ 
phone preamplifier and two BL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 3 to 15 ohms. 
Tht 25 watt amplifier can be supplied with Hag ontpo* transformer tapped from 10# to IN •JriM II 
repaired at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). 67/6 

Crystal Microphones for amplifier... .. 47/6 
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BOOKS 

BOOKS FOR HAMS 

AMATEUR RADIO HANDBOOK (Radio 
Society of Great Britain). Ask us to send 
you the impressive reviews on this book. 
Don’t bother to send a stamp; just ask. 
Priced at £2/14/9, this is an excellent work. 
VHF HANDBOOK—by Orr & Johnson (U.S.A.). 
PRICE 30/. 

ARRL ANTENNA BOOK. PRICE: 31/. 

RADIO AMATEUR OPERATOR’S HAND- 
BOOK (published by Data Publications, 
London. PRICE: 6/. 

101 WAYS TO USE YOUR HAM TEST 
EQUIPMENT (Sams, U.S.A.). PRICE: 25/9. 

mullard books 

We have plenty of free descriptive brochures 
on these, if you would like to see what they 
are all about before buying. In stock we have 
(postage included): 

CIRCUITS FOR AUDIO AMPLIFIERS, 13/11. 
MULLARD REFERENCE MANUAL OF 
TRANSISTOR CIRCUITS, 16/5. 

TRANSISTOR RADIOS: CIRCUITRY AND 
SERVICING, 5/11. 

STEREO SOUND SYSTEMS, 6/11. 

VINKOR MANUAL, 5/11. 

TUBE & TRANSISTOR MANUALS 

NEW! Just received from America—the latest 
Edition of THE RCA RECEIVING TUBE 
MANUAL. Every American tube is listed, 
with operating curves. Also, the Manual 
contains a comprehensive, yet concise, elec¬ 
tronics course as a lead-up to using the 
charts, etc. PRICE: 16/. 

RADIO VALVE DATA. Lists every one of 
the more common tubes and transistors found 
in use today. Over 4,800 tube, transistor, 
rectifier and cathode-ray tube diagrams. 
PRICE: 11/6. 

HINTS, KINKS, GADGETS 
& WRINKLES 

ELECTRONICS EXPERIMENTS & PROJECTS 

(Reviewed R., TV & H, p. 65, July, 62). 
PRICE: 26/. 

ELECTRONIC HOBBYISTS HANDBOOK. 

From Gernsback, U.S.A. PRICE: 25/9. 

Our two bcst-sellcrs . . . 

ELECTRONIC GADGETS FOR THE CON¬ 
STRUCTOR—Capacitance Relays: Electronic 
Musical Instruments; Mystery Displays; A 
Photoelectric Novelty; Baby Alarm; Intcrcomm. 
System, etc. PRICE: 7/. 

ELECTRONIC NOVELTIES FOR THE CON¬ 
STRUCTOR — Transistorised Midget Radio 
Model Control System; Light-beam Communi¬ 
cator; Closed Circuit TV System, etc., etc. 
PRICE: 8/. 

20 SUGGESTED CIRCUITS — Speech-operated 
Switch; Electronic Timer, etc. PRICE: 5/6. 
MAGAZINES FOR THE HOBBYIST . . . Send 
lOd in stamps for a sample copy of Britain’s 
leading magazine for the radio hobbyist: THE 
RADIO CONSTRUCTOR. We can let you 

have the July or August, 1963, copy. Annual 
subscription to this very fine periodical is 38/. 

! ! SCOOP! ! 

The finest work we have ever seen on 

learning TV. 

THE "PHOTOFACT" TV COURSE 

Here is everything you ^vill want to know about 
TV. Vastly comprehensive, yet clearly pre- 
sentead on super quality, gloss paper, with 
hundreds of ejear photographs, circuits and 
diagrams. Based on one of America’s largest 
electronics colleges’ TV training course . . . 
Yet it costs only 42/ !;! 

Last time we advertised this book (March, 1962) 
we sold out, and have been waiting for a 
new printing ever since, 

TAPE RECORDING 

NEW ! ! TAPE RECORDING FOR EVERY¬ 
ONE—4>y F. C. Judd. Please sec p. 127 of 
R,, TV 4c H. for September, 1963, for a 
write-up on this particularly good work. 
PRICE: 26/6. 

Do you own a Grundig Tape Recorder? We 
have plenty of stocks of the book for you! 

THE “GRUNDIG” TAPE RECORDER 
BOOK. PRICE: 19/9. 

Subscribe to THE TAPE RECORDER magazine. 
Annual subscription is 35/. We arrange the 
subscription for you; we guarantee deliveries; 
we send a renewal reminder when the term 
is near expiry. 

For the deep technical theory of tape recording, 
you should have Burstein & Poliak’s ELE¬ 
MENTS OF TAPE RECORDER CIRCUITS, 
published by Gernsback- U.S.A. PRICE: 29/9. 
Wanting a good introduction to tape? From 
Sams’, U.S.A., we now have ABC’s of TAPE 
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RECORDING at 16/. Here is an casy-to- 
understand book for the beginner. 

Our best-seller in this field is P. J. Guy s HOW 
TO GET THE BEST OUT OF YOUR TAPE 
RECORDER. A practical book for the 
practical man. PRICE: 13/. 

COURSES 

Wc advertise, regularly, Dr Patchett’s famous 
set of books, “RADIO SERVICING. These 
arc now in use by technical colleges in Aus¬ 
tralia and New Zealand as basic texts, and 
arc available in five volumes—all low-priced 

Vol f0, l—BASIC RADIO ELECTRO- 

TECHNOLOGY. PRICE: 9/ 

Vol. 2—INTERMEDIATE RADIO 

THEORY. PRICE: 13/ 

Vol. 3—FINAL RADIO THEORY.price- 9/ 

Vol 4—FAULT FINDING. PRICE*: 8/ 

Vol. 6—FINAL RADIO EXAMINATION 
PAPERS WITH SUGGESTED 
ANSWERS. PRICE: 13/ 

Also, to round off the Course, we now have 
good stocks of the newly received book from 
the same publishers, RADIO SERVICING 
PROBLEMS. This gives over 250 problems 
with specimen answers. PRICE: 8/. 

RADIO & TV COURSES from America. Ask 
for free brochures on the two American 
Gernsback books, BASIC RADIO COURSE 
and BASIC TV COURSE. PRICE: 43/6 each. 
(Also, please sec the review on BASIC 
RADIO COURSE on p. 125 of December, 
1963, R., TV & H.) 

Going for your ham licence? Write for our 
free brochure on the splendid book THE 
AMATEUR RADIO HANDBOOK. This book, 
published by The Radio Society of Great 
Britain, received “rave” write-ups from both 
R., TV & H. and AMATEUR RADIO (the 
journal of the W.I.A. — Australia’s leading 
radio club). 

SERVICING 

TV TROUBLE ANALYSIS—by Harry Milcaf. 
See the enthusiastic review this book got from 
R., TV & H (p. 81, Aug., 1962). This work, 
from Gernsback, U.S.A., is a top-class piece 
of writing, and does not waste time with 
fundamentals: it assumes that the reader has 
already got basic TV under his belt. We 
have plenty of copies. PRICE: 35/. 

RADIO SERVICING MADE EASY. This two- 
volume work, also from Gernsback, U.S.A., 
is very thoroughly detailed in a comprehensive 
brochure which is available for the asking. 
We have plenty of books and plenty of 
brochures. PRICE: £3/14/ the pair. 

THE OSCILLOSCOPE—by George Zwick. Just 
read the excellent review this new and en¬ 
larged edition has got! (p. 141 of November, 
1963. copy of R., TV & H). PRICE: 37/6. 

And a few low-pirced books on servicing . . . 
These are available from capital city book¬ 
shops, too, at the prices stated, being distri¬ 
buted in Australia by us . . . 

THE OSCILLOSCOPE BOOK — by E. N. 
Bradley. PRICE: 8/. 

SERVICING TRANSISTOR RECEIVERS — by 
Pettit. PRICE: 11/6. 

USING AN OSCILLOSCOPE — by Easterling. 
PRICE: 10/. 

RADIO SERVICING: Vols. 1 to 4 and 6—by 
G. N. Patchett. (See under “Courses” for 
details.) 

RADIO SERVICING INSTRUMENTS — by 
Bradley. PRICE: 7/. 

TELEVISION TEST EQUIPMENT—by Bradley. 
PRICE: 8/. 

TV FAULT FINDING (Published by Data Pub¬ 
lications Ltd.). 'PRICE: 8/. 

! ! SCOOP! ! 

TRANSISTOR RADIO SERVICING MADE 

EASY—by Wayne Lemons. Here’s the first 
completely practical book ever written to pro¬ 
vide servicemen with the kind of help they’ 
need to repair transistor radios efficiently and 
profitably. The author, who writes from first¬ 
hand experience gained as a result of his 
full-time activity, literally takes several typical 
transistorised portables apart and repairs them 
right before your eyes. Completely avoiding 
complex “hole and electron” theory, he guides 
you in learning repair techniques that will 
help you repair practically any transistor radio 
trouble in minutes. Furthermore, he dispels 
obsolete theories regarding the “fragility” of 
transistors, soldering techniques, etc. In ad¬ 
dition, his last chapter on parts replacement 
and substitution is a boon to all who have the 
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universal problem of obtaining parts for 
imported models. 

CHAPTER CONTENTS: 1. What You Should 
Know About Transistors. 2. Troubleshooting 
Mixer-Oscillator Circuits. 3. IF Circuits and 
Their Repair. 4. Detector and AGC Circuits. 
5. Servicing the Audio Stages. 6. Over-all 
Service Techniques. 7. Rapid Diagnosis and 
Repair. 8. Alignment and Tracking. 9. 

Repairing the “Weak” and “Not Quite Right” 
Radio. 10. Noise, Oscillations, Squeals, 

Motorboating. 11. Tools and Equipment. 12. 
Where to Get Replacement Parts. ONLY 21/. 

ELECTRONIC MUSICAL 
INSTRUMENTS 

THE ELECTRONIC MUSICAL INSTRUMENT 
MANUAL (4th Edn.) — by Alan Douglas. 
£2/19/6. 

AN ELECTRONIC ORGAN FOR THE HOME 
CONSTRUCTOR—by Alan Douglas. £1/3/6. 
ELECTRONIC MUSICAL INSTRUMENTS — 

by Richard H. Dorf (President of The Schober 
Organ Corporation of New York—makers of 
Schober assemble-it-yourself organ kits). This 
is the classic of all writing on electronic 
organs. With it comes a free copy of the 
just-released 3rd Edition of HOW SCHOBER 
ORGANS WORK in order to bring the 
chapter on Schober Organs up to date. 
PRICE £3/17/6. 

ABC’s OF ELECTRONIC ORGANS — by 
Norman H. Crowhurst. 21/. 

SERVICING ELECTRONIC ORGANS — by 

Pittman & Oliver. This book, giving circuitry 
of the major current makes of electronic 
organs, gives servicing approaches and prin¬ 
ciples, with specific reference to the eight top- 
sale organs at present being marketed in the 
U.S.A. PRICE: 52/. 


CHANGE OF ADDRESS!! 
Please note our new address. (The 
business oi our associated Electronic 
Organ Company (Australia) is still 
conducted at 11 Cadow St., Pymble.) 


MAGAZINE SUBSCRIPTIONS 

A big portion of our business is devoted to 
arranging subscriptions to periodicals. Wc 
guarantee deliveries; no one charges less than 
wc do; we send a reminder when the term is 
near expiry; subscribers get their copy before 
bookstalls, etc. . . . And, most important 

you get overseas magazines more cheaply (c.g. 
ELECTRONICS WORLD is 5/6 or 6/ per 
month over the counter: the annual subscrip¬ 
tion, through us, is £2/14/—a saving of 12/ 
to 18/). 

Below are the magazines most commonly ordered 
from us by readers of “RADIO. TV & HOB¬ 
BIES”—our main advertising medium. All 
of the following arc MONTHLY magazines, 
and the rates shown are for 12 copies 
delivered to your door. 

Australia 

AMATEUR RADIO (published by the 
Wireless Institute of Australia—the 
leading society for the radio ham) £1/4/ 
POPULAR MECHANICS (the Austra¬ 
lian Edition of the well-known 
American monthly, which is no 
longer available in this country) £2/16/ 

RADIO, TV & HOBBIES £1/15/ 

British 

ELECTRONIC ENGINEERING £2/7/6 

THE GRAMOPHONE £1/15/6 

HI-FI NEWS £1/18/ 

PRACTICAL WIRELESS £1/16/6 

PRACTICAL TELEVISION £1/16/6 

THE RADIO CONSTRUCTOR (Bri¬ 
tain’s equivalent of our “Radio, TV 

& Hobbies”.Send two 5d 

stamps for sample copy July or 
August, 1963) £1/18/ 

RADIO CONTROL MODELS & ELEC¬ 
TRONICS (Sample copy available 
for 6d) £2/2/ 

WIRELESS WORLD £2/16/6 

THE TAPE RECORDER £1/15/ 

U.S.A. 

AUDIO £2/14/ 

CQ £2/14/ 

ELECTRONICS WORLD £2/14/ 

POPULAR ELECTRONICS £2/5/ 

QST £2/14/ 

RADIO-ELECTRONICS £2/18/6 

SCIENTIFIC AMERICAN £2/14/ 

We can get you other periodicals than those 
listed above. Please ask us for a quotation 
to arrange a subscription. 


NOTE: The prices we charge are those set by The Australian Book Sellers' Association— 
the price-fixing authority for all books sold in Australia. Please pay by cheque or 
money order. Do NOT send cash. 

ELECTRONICS PUBLICATIONS 

(AUSTRALIA) 

22 STANLEY STREET, PEAKHURST, N.S.W. 

(Please address mail, money orders and postal notes to Box 107, P.O., Riverwood, N.S.W.) 
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ABC’s OF MODERN RADIO, by Wal¬ 
ter G. Salni. Soft cover, 128 pages, 
5£in by 8iin, of text material with 
many illustrations. Published by 
Howard W. Sams and Co., Inc., of 
Indianapolis, Indiana. 

This book is exactly what the title 
implies—a simplified explanation of how 
radio works. Beginning with a basic dis¬ 
cussion of how sound can be conveyed, 
without wires, over long distances, the 
book then goes on to take the uninitia¬ 
ted through the basic concepts and fun¬ 
damental principles of radio in a simple, 
non-mathematical manner. Written and 
illustrated to be easily understood, even 
readers with no prior knowledge of elec¬ 
tricity or electronics will gain some in¬ 
sight into how the modern radio works. 

The titles of the book’s 12 chapters 
are: Electricity and Magnetism; Radio¬ 
waves and Transmitters; Antennas and 
Tuned Circuits; Power Supplies; The 
RF Amplifier; The Converter; The IF 
Amplifier; Detector and Audio; The 
Complete Receiver; FM Radio; The 
FM Receiver; Receiving FM Stereo. 

In the text of his book, Mr Salm 
makes no attempt to explain the theory 
or laws of nature governing radio trans¬ 
mission and reception, instead, the test 
concentrates on explaining what happens 
and to the degree necessary for a basic 




understanding of radio, how it happens. 
Because of this, the book probably would 
make a good first introduction to the 
subject for the prospective hobbyist. 

Our review copy came direct from the 
publishers, but copies should be available 
on the local market in due course. The 
American price quoted is 1.95 dollars. 
(K.W.J.) 

ESSENTIALS OF VECTOR AND 
PHASE ANALYSIS, by Alan An¬ 
drews. Published by Howard W. 
Sams and Co., Inc., of Indianapolis 
6, Indiana, U.S.A. Soft cover, 
8iin x 5£in, 128 pages, with numer¬ 
ous diagrams. American price 2.95 
dollars. 

Phasors and vectors are important 
tools in the understanding and analysis 
of AC circuitry and devices. For the en¬ 
gineer a thorough knowledge of them 
is essential while, for the technician and 
advanced amateur, a working knowledge 
and familiarity is highly desirable. 

This little volume is intended as an 
exposition of the fundamentals of vector 
and phasor analysis for those without 
an extensive background in trigon¬ 
ometry and algebra. Because of the 
limited mathematical level assumed of 
the reader and its lucid explanation of 
the material, it would appear to be an 
ideal book for the student. 

Alan Andrews is the author of the 
two-volume Sams publication, “Elec¬ 
tronics Maths Simplified,” volume two 
Df which I reviewed for the November, 
1963 issue. In both of his books he 
presents his material in a straightfor¬ 
ward, clear and concise fashion—a tech- 
lique which is hardly characteristic of 
-naths books in general, I’m afraid. 

The present volume is more or less 
;omplete in itself. The first chapter 
ntroduces the basic concepts of alter- 
lating current, phase, time constants and 
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reactance to provide the electronic 
background, while the second chapter 
deals with the elementary concepts of 
angular measurements, trigonometry and 
co-ordinate (analytic) geometry—to pro¬ 
vide the mathematical background. 

From here the author leads on to the 
theory of vectors and phasors, and the 

WALL CHARTS 

Messrs Amalgamated Wireless 
Valve Co., Pty. Ltd. have recently 
released two wall charts which 
should be of interest to all prac¬ 
tising radio and TV servicemen. 

The first of these charts (publica¬ 
tion number TV-3) gives picture 
tube data and interchangeability in¬ 
formation on some 56 different 
tubes. Base diagrams are provided 
for all tubes covered and the char¬ 
acteristics information includes 
such things as: heater voltage and 
current, deflection angle, maximum 
dimensions, maximum ratings, and 
typical operating voltages. 

The second chart (publication 
number RDB-3) gives the base dia¬ 
grams and connections for some 
158 odd receiving valves, picture 
tubes and transistors which are in 
popular usage today. At the bot¬ 
tom of this chart is a valve equiva¬ 
lents chart which covers some 506 
English, European and American 
type valves. 

These charts are printed on good 
quality, heavy paper and each 
measures approximately 271 by 17 
inches. They are available, without 
cost upon application to Messrs 
AWV at 47 York Street, Sydney. 

(K.WJ.) 


various techniques involved in their man¬ 
ipulation. In the fourth chapter imag¬ 
inary numbers are introduced and their 
connection with vectors and phasors ex¬ 
plained. Angular-cartesian transforma¬ 
tions are also discussed, along with the 
algebra of complex quantities. 

The fifth and sixth chapters show the 
way in which vectors and phasors are 
used in the analysis of various AC cir¬ 
cuits and networks. Examples are work¬ 
ed out in detail, often by alternative 
methods in order to emphasise that the 
same answer is obtained in each case. 

Most of the chapters end with a list 
of practice problems, the answers for 
which are given in the appendix. The 
appendix also contains tables of natural 
trigonometric functions—but no loga¬ 
rithm tables, which may be due to an 
oversight. 

All told, then, a well-written and use¬ 
ful little book. It would be ideal for 
the technical college, university or home 
study student. 

Our copy came direct from the pub¬ 
lisher, but copies will, no doubt, be 
available locally in due course. (J.R.) 

SCIENCE PROJECTS IN ELEC¬ 
TRONICS, by Edward M. Noll. 
Soft cover, 144 pages, 81 by 51 
inches of text material with many 
illustrations. Published by Howard 
W. Sams and Co., Inc., Indianapolis, 
Indiana. 

In his preface the author of this book 
states its twofold purpose is to (a) show 
basic electronic principles through simple 
projects and demonstrations and (b) to 
help the reader develop practical con¬ 
struction and testing skills. 

The first chapter presents an intro¬ 
duction to electronic components and 
measurements. Simple projects are in¬ 
cluded to provide a review of basic 
electric current fundamentalsrvThe text 
then progresses through discussions of 
diodes and transistors, a three-stage 
radio, audio oscillators, radio-frequency 
oscillators, and a wireless microphone 
and record player, The final chapter 
(Continued on page 126.) 


Signal Injector . . . from page 55 


indicate that the aerial coil and tuning 
circuit were operating normally. 

The question may be raised as to how 
this type of instrument works with a 
transistor set. Removing the dust-covers 
of the Transporta Seven we set out to 
find the answer. 

Once again the audio section was 
checked first. When the injection was 
made at the base of either 2N185 tran¬ 
sistor the output was just audible. Mov¬ 
ing on to the driver (TS2) transistor base 
quite good output was achieved. Injec¬ 
tion at the top of the volume control 
with the control itself fully advanced 
gave full output. 

When the probe was applied to the 
base of the last I.F. transistor (2N373) 
the output was quite small, on a par 
with that achieved from the output tran¬ 
sistor base. We were unable to achieve 
any output from the base of the conver¬ 
ter transistor (2N372), possibly because 
of the low impedance presented by this 
point. However, from the emitter of 
this transistor the output was compar¬ 
able to that achieved from the base of 
the driver transistor (TS2). 

This model transistor set has an R.F. 
stage and very good output resulted 
from the application of the signal injec¬ 
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tor to both the aerial and the R.F. stage 
tuning capacitor. Filially the aerial wind¬ 
ing on the loopstick was u$ed to inject 
a signal. The output'from this point 
varied with the setting of the tuning 
capacitor. 

Shorting out the oseillatoir tuning with 
a high value capacitor with the injection 
still attached to the aerial winding stop¬ 
ped all signs of signal. This would indi¬ 
cate a method of checking the oscillator 
in a set with an R.F. stage. While the 
figures quoted from our tests will vary 
considerably with other sets they can be 
used as a guide to what you may expect 
from the pocket-sized injector. 

If there is a need for increased out¬ 
put at radio frequencies, extra voltage, 
up to 4.5 volts, may be applied to the 
injector. The prototype model used only 
1.5 volts in order to keep space to a 
minimum and use a standard, easily re¬ 
placed battery. A simple way to achieve 
the extra voltage is to use mercury cel.s. 
These are naturally dearer than a stan¬ 
dard battery, but their size would allow 
three to be fitted in place of the 1.5 
volt battery. However, be careful to ob¬ 
serve correct polarity of the cells when 
inserting them into the barrel of the 
torch case. 
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gives details for a transistorised regenera¬ 
tive receiver. 

All the projects are designed around 
the use of relatively inexpensive parts 
and seem planned to be useful as well 
as educational. For those interested in 
pursuing the hobby of amateur radio, 
material has been included on the con¬ 
struction and use of a code practice 
oscillator. 

In addition to the construction projects 
and demonstrations, each chapter con¬ 
tains text material to explain the basic 
theory necessary to understand the 
principles involved. 

The book appears to be well written, 
the text being clear and easily under¬ 
stood and it would make an excellent 
adjunct to our Basic Radio Course cur¬ 
rently being published. 

Our review copy came directly from 
the publishers. The American price is 
given as 2.95 dollars. (K.W.J.). 

★ ★ ★ 

TROUBLESHOOTING WITH THE 
VOM AND VTVM, by Robert G. 
Middleton. Published by Howard 
W. Sams and Co. Inc., Indianapolis, 
Indiana. Soft cover, Si by 81 
inches, 160 pages. American price, 
2.50 dollars. 

A well-written and informative 
book which we could recommend to the 
serious servicemen, keen to get the most 
use out of the test instruments mention¬ 
ed in the title. The publication is clearly 
illustrated and good use is made of cir¬ 
cuit diagrams to show typical everyday 
tests which may be made with these in¬ 
struments. 

The functions and features of the 
multimeter and vacuum tube voltmeter 
are discussed in the opening chapter in 
order that the reader may understand 
any limitations imposed by the instru¬ 
ment in service work. A great propor¬ 
tion of the book is devoted to the trac¬ 
ing of faults in various sections of typi¬ 
cal TV receivers. 

The later chapters deal with the ser¬ 
vicing of power supplies, audio ampli¬ 
fiers and the operation of probes to be 
used with the test meters. A small 
amount of the material covers testing of 
transistor TV circuitry. Although the 
circuit diagrams used are of American 
origin the application can be made to 
Australian circuits. Once again, recom¬ 
mended reading. Our copy direct from 
the publishers. (K.W.) 

★ ★ ★ 

TV SYNC AND DEFLECTION CIR¬ 
CUITS, by Thomas M. Adams. 
Published by Howard W. Sams and 
Co. Inc., Indianapolis, Indiana. Soft 
cover, 51 by 81 inches, 160 pages. 
American price, 2.95 dollars. 

This text book gives painstaking 
analysis of TV sync and deflection cir¬ 
cuits. To help the explanations, the 
author utilises four-colour diagrams to 
speed the visualisation of what takes 
place in the circuit under discussion. This 
book is not one to be read over-night as 
it goes into considerable detail of theory 
and functions involved. 

For the serious student this book 
should give a clear insight to the basic 
functions of each component in the cir¬ 
cuit and the full operation of the whole 
circuit. Sync separation, noice cancel¬ 
lation and automatic gain control are ex¬ 
plained in minute detail in the opening 
chapter. The following chapter is de¬ 
voted to pentagrid sync separation and 
noise limiting with keyed AGC, 

The third chapter deals with the 
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analysis of a dual pentode circuit for 
sync separation, noise limiting and AGC. 
The following chapters carefully cover 
related sections such as cathode coupled 
multi-vibrators and blocking oscillators. 
Our copy direct from the publisher. 
(K.W.). 

★ ★ ★ 

UNDERSTANDING AND USING 
THE SLIDE RULE, by Electronic 
Teaching Laboratories and publish¬ 
ed by Howard W. Sams and Co. 
Inc., Indianapolis, Indiana. Soft 
cover, Si by Si inches, 96 pages. 
American price 1.95 dollars. 

This first edition sets out from the be¬ 
ginning, in simple language, to guide 
the reader step by step through the basic 
requirements for the manipulation of the 
slide rule. It clearly shows the learner 
how to read the scales of the instrument 
and what to look for when purchasing 
this useful tool. 

Having mastered the scales the reader 
is then lead step by step through the 
functions of multiplication and division. 
With these principles clearly understood 
he is then ready to tackle the combina¬ 
tions of multiplication and division. 
Finally an introduction is given to the 
mysteries of squares and square roots. 
Although more expensive than similar 
books available locally, it does give a 
good grounding to the beginner with his 
first slide rule. Our copy direct from 
the publisher. (K.W.). 

★ ★ ★ 

INDUSTRIAL X-RAY HANDBOOK, 
by Allan Lytel and published by 
Howard W. Sams and Co., Inc., 
Indianapolis, Indiana. Hard cover, 
5i by Si inches, 286 pages. Ameri¬ 
can Price 7.95 dollars. 

This book gives a comprehensive dis¬ 
cussion of the principles and practices 
of modern X-ray technology. Well illus¬ 
trated with charts, photographs, and 
tables showing the construction, circuits 
and uses of X-ray equipment. Also in¬ 
cluded is data on nuclear radiation; its 
generation, detection, use and control. 

The primary emphasis in this book 
is on the description of the X-ray equip¬ 
ment used for industrial purposes, where 
the applications have grown to encom¬ 
pass many manufacturing processes. The 
purpose of the contents is to acquaint 
operators with the use of the equipment, 
and technicians with the design and oper¬ 
ation of the equipment. 

The book consists of nine chapters 
and four appendixes. The introductory 
chapter answers the question: “What are 
X-rays? . . and continues to explain 
X-ray sources and related forms of rad¬ 
iation. The industrial and medical uses 
of X-rays are further detailed in this 
chapter. The second and third chapters 
deal with the generation and detection 
of radiation, several commercial detec¬ 
tors being discussed. 

The later chapters cover the field of 
applications and techniques quite thor¬ 
oughly. A recommended book for the 
technician employed in radiology. Our 
copy direct from the publishers. (K.W.) 
★ ★ ★ 

AUTO RADIO SERVICING MADE 
EASY, by Wayne Lemons and pub¬ 
lished by Howard W. Sams and Co. 
Inc., Indianapolis, Indiana. Soft 
cover, 5£ inches bv Si inches, 128 
pages. American price, 2.95 dol¬ 
lars. 

This is an interesting book in that 
each section features typical circuits 
using both valves and transistors. This 
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is a practical book, simplified as much 
as possible with a minimum of theoreti¬ 
cal jargon. As suggested by the title, 
this will be of most value to the service¬ 
man dealing mainly with car radios. 

Each chapter deals with a section of 
the car radio, and the listing given here 
will give an insight into the thorough¬ 
ness of the author. The opening chap¬ 
ter deals entirely with antenna and an¬ 
tenna input circuits. This is followed 
by chapters on RF amplifier circuits, 
converter circuits, IF amplifier circuits 
together with detector and AVC circuits. 

Audio driver and output circuits are 
handled in separate sections with a chap¬ 
ter on power supplies to finish the nor¬ 
mal car radio circuit. Although not com¬ 
mon to the Australian market, a section 
is devoted to the “search” or “signal 
seeking tuners. The closing divisions of 
the book deal with troubleshooting of 
standard and transistor radios. Finally a 
small section is devoted to the elimina¬ 
tion of noise and the easing of installa¬ 
tion problems. Our copy direct from 
the publisher. (K.W.) 

★ ★ ★ 

PHOTOFACT GUIDE TO TV 
TROUBLES, by Donald E. Her¬ 
rington and C. P. Oliphant. Pub¬ 
lished by Howard W. Sams and Co. 
Inc., Indianapolis, Indiana. Soft 
cover, Si by Si inches, 160 pages. 
American price, 2.95 dollars. 

This booklet follows the normal 
Photofact series with numerous photo¬ 
graphs of picture faults, each section of 
the TV set receiving individual attention. 
Typical circuits are given in each sec¬ 
tion, the stated intention being that close 
inspection of the screen should reveal 
the actual component which is faulty. 

Although well prepared, we feel that 
the use for this book would be limited, 
as circuitry given does vary in many 
details from that in use under Austra¬ 
lian conditions. Our copy direct from 
the publishers. (K.W.) 

| AUDIO TOPICS 

(Continued from page 87) 

feedback, depending on its shape, the 
opportunities it offers to isolate the loud¬ 
speakers and microphone, the amount 
of echo it throws back and so on. How¬ 
ever, while an auditorium might be 
blessed or cursed for these reasons, there 
is usually little a mere P.A. opera¬ 
tor can do about them. He simply has 
to seek what help he can from the 
proper choice of loudspeaker system and 
microphone. 

As for the amplifier, this is usually 
the least blameworthy of the equipmen' 
items, because it is least likely to suffei 
from troublesome response peaks, lr 
fact, it can offer meagre assistance i; 
its tone control facilities can be usee 
to trim off a peak caused by loudspeaker 
microphone or auditorium. 

But we used the word “meagre” ver 
deliberately. While drastic treble cut ii 
an amplifier will usually reduce the ten 
dency to acoustic feedback, it only doe 
so by drastic reduction of the trebl< 
gain. And there isn’t much advantage 
in having an amplifier if its output i 
so muffled that it adds nothing to intelli 
gibility. 

Yes, life would be much simpler fo 
P.A. men if they didn’t have to comba 
acoustic feedback. 

(To be continued) 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 3/6 per line, each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the March issue must reach our 
office before February 6th. Address your advertisement to THE ADVERTISING MANAGER, RADIO, TELEVISION & 
HOBBIES, Box 2728, G.P.O., SYDNEY. See our classified form on page 128. 


FOR SALE 


S ELL: All back issues R., TV and H. in stock 
at all times. 1939-1955 copies 1/6 each; 56-58 
2/ each; 1959 on, 3/ each. Post incl. Phone, 
write or call. T. Weir, 56 O’Connor St.. Haber- 
field, Sydney. 71-2569. Wanted to buy copies. 


ELL collection radio parts, suitable for hobby¬ 
ists of all ages. No reasonable offer refused. 
After 5 p.m. 98 Gwynne Street, Richmond, 
Victoria. 


FOR SALE 


Z ENITH Royal 3000 Trans-Oceanic. 9 bands 12 
Transistors 3 germanium diodes — plus AFC 
diodes. Bands are: 1, FM; 2, AM; plus 6 band 
spread shortwave. 3 months old. U.S.A. made. 
Excellent condition powered to tune in the world. 
For £170 Aust. (cost new £270). Mr Kabluu, 
P.O., Khancoban, N.S.W. 


POSITIONS VACANT 


T APE RECORDER BARGAINS. New and 
used machines. Buy from a technician not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders wanted to buy, any condi¬ 
tion. Country inquiries welcomed. “Tomlin’s 
Radio,” 528 Liverpool Road, South Strathfield, 
NS..W. 642-4215, Sydney. 


S ELL; MBH pickup, 14-inch arm, D50K LP 
mono head £6/10/. Wanted: Duode speaker. 
I. Neale, 8 Redfleld Rd, Klllara, N.S.W. 


C OLLINS 500Kc mechanical filters U and L.S.B, 
with suitable crystal. One pair only. £60 or 
best offer. A. I. Sander, 10 Montrose Avenue, 
Elstemwick, Victoria. 


P*OR SALE: Four only 27.144 m/c transmitting 
* crystals and four only 27.144 receiving crystals 
to suit intermediate frequency 455 k/c, £1 each. 
Apply R. Yates, Box 877L, G.P.O., Brisbane, Old. 


P HILIPS AC-DC 6-valve, dual-wave AM-FM 
mantel receiver, £25. 24-2359 <Vk.) 


M ODEL Compound marine engine castings, blue¬ 
print, £6/2/6. Catalogue 7/. Bolton, 72 King 
St. Sydney, N.S.W. 


C ommunications receiver, Lafayette he- 

30, as used by VK2TO, £58. B. MacPherww, 
52 Deakin St, Auburn, N.S.W. Phone 648-1343. 


A R7A complete. Original unmodified, good con- 
** dltion. All bands A.B.C.D.E., £35. 3BZ 
transmitter 240v AC. Perfect condition, £25. Will 
exchange both for E.I.L. 62A “Ham” receiver 
4 band. Type “S” AT5/AR8 power supply 240v 
AC, complete £10. T. G. Kirk, 6 Mitchell St, 
West Darwin. N.T. 


C OMPLETE station AT5-plate mod. AR8 and 
coupling unit, power supply-board, etc., £50. 
Also wavemeter, oscilloscope, piles of valves, 
cheap. K. Walliace. Woy Woy 772, N.S.W. 


S ELL: 2 Walkic Talkies. ONYKO, Receivers 
B/C. Transceiver citizen band. I Robert St, 
Harbord, XF3333. N.S.W. 


K EF CELESTE speaker systems, £60 pair. Orto- 
fon SPU head as new £14. Ortofon type “C” 
£8, A, or G shells. Zephyr 72 MD pencil mike 
C/W trans., 35 feet of cable, recently overhauled 
at factory, looks new, £12. 2 Durrant St, North 
Brighton, S.5, Victoria. 


E lectronic organs, do not build yourself 

an organ without first consulting us! Send for 
initial information on the superb Schober (U.S.A.) 
build-it-yourself kits. No stamps required. The 

Electronic Organ Co., 11 Cadow St, Pymble, 
N.S.W. (Mail only.) 


yRANSISTOR Radio Servicing Made Easy. 
* American best-seller. Only 21/. For full 
details, please see our advt. elsewhere in this 
issue. Electronics Publications. 


W E invite you to hear the AR3 three-way 
spk. system. America’s answer to the Leak 
Sandwich. Hodges Sound Systems, 35 Lewis St, 
Balgowlah, Sydney. Pamphlets, phone XI4193. 
Wtd.: An Armstrong A10 amplifier. 


F OR SALE: Back issues R., TV and H., 1939-55, 
1/6; 56-58, 2/; 59 on, 3/. Post Free. Amateur 
Radio Supply Co., 113 Henley Beach Rd, Torrens- 
ville, S.A. 57-6788. Bus Stop 4. 


C AMERA, Bolex H.16, triple turret Schneider 
lenses. Recently checked by Cineoptics. 
Weston meter, other accessories. Faultless. £150. 
Also Moller 16mm Cinemascope projection lens. 
£35. P. G. Dwyer, Cowwarr, Gippsland, Vic. 


H URSTVILLE Evening College. Classes in Basic 
Television and Amateur Radio commence Feb. 
3 at this college. For information ring 50-8449 
after 6 p.m. N.S.W. 


A CONVINCED Christian man is required to 
assume responsibility for the Radio Control 
Station of the Flying Medical Service maintained 
by the Church of England, through the Bush 
Church Aid Society, at Ceduna, South Australia. 

Applicants must hold either 1st C.O.C.P. or 
Broadcast Operators Cert, of Proficiency and have 
general knowledge of low power A.M. transmitting 
equipment. 

Further details on application: 

The Bush Church Aid Society, 

135 Bathurst St, 

Sydney. 


P OSTMASTER-GENERAL’S DEPARTMENT has 

vacancies in Victoria for: 

RADIO TECHNICIANS. 

Installation — Operation —- Maintenance 
V.H.F., U.H.F. and microwave communication and 
television link equipment. 

— Broadcasting Studios — 
Qualifications* Applicants should possess a good 
theoretical knowledge of Electronics combined 
with practical experience. 

Conditions: Excellent working conditions, ameni¬ 
ties and benefits, including paid sick leave and 
three weeks’ anual leave. Some positions involve 
country travelling or shift work. 

Salaries: £19/16/10 per week rising to £20/18/4 
per week plus overtime and penalty rates. 
Apply personally to: 

The Staff Employment Officer, 

Lower Ground Floor, 

250 Flinders Street, 

MELBOURNE. 

Telephone: 60-4491. 


ADVERTISERS 
PLEASE NOTE! 

As from the April, 1964 issue 
classified Ads. will be charged 
at 5/. PER LINE. Please remit 
at this rate when booking space 
in April and following issues. 

ADVERTISING MANAGER 


READER SERVICE 


yAPE TO DISC. Have your own tape items 
* faithfully reproduced on acetates of processed 
records. W. and G., 185 a’Beckett Street. Mel¬ 
bourne. 34-3716. 

DEPAIRS to receivers, transmitters, conduction 
testing, TV alignment. Xtal convs., any 
frequency, £18/10/ plus tax. 144 Me Xtal conv. 
kit, £12 plus tax. Eccleston Electronics, 146a 
Cotham Road. Kew, Vic, 80-3777. 


AMATEUR RADIO SUPPLY CO. Radio parts. 

receivers, books, magazines. Window lights 
on at night. 113 Henly Beach Road, Torrensville, 
S.A. Bus Stop 4. Phone 57-6788. 


l^ICROGROOVE DISCS from your tapes. Also 
tape copying service. Highest quality discs 
at all speeds. Prompt service. Moderate charges. 
Country and Interstate inquiries welcomed. Vita- 
Ion* Recording Studios, Box 18, Post Office, Lane 
Cove, N.S.W. Phone (Sydney) 42-6154. 


yAPE TO DISC SERVICE. .Weddings, social, 
* private recordings. Moderate charges, from 
15/6, Highest quality. Speedy service Phone 
WF8336. “John B.,” 37 Halley St., Five Dock. 
N.S.W. 


OADIO, TV, ELECTRONICS. Friendly hobby 
class, no exams. Thurs., 7 p.m. Public School, 
Wellington St, Bondi. Details MX1694. N.S.W 

B OOKS! See^ our full-page advert, in this issue. 
The latest’ radio and TV books in Australia. 

Electronics Publications, 


Radio, Television & Hobbies, February, 1964 


READER SERVICE 


|W|AGAZINES. Subscribe to your favourite elcc- 
ITl tronics periodical through us. It is far 
cheaper, and wc guarantee deliveries. See our 
advert, in this issue. Electronics Publications, 

DENDIX radio compass, automatic and manual 
types, repairs and spares. 42 Cambridge Ave., 
Vaucluse, N.S.W. 37.3264. 

WANTED 


CTROBOSCOPE second-hand, any condition. 

604-5780, 604-5552. L. Stelleroa, 19 Reservoir 
Rood, Blacktown, N.S.W. _ 

V .T.V.M. and or resistance — cap meter. Please 
phone UB3973 Sydney. 


l£W SPACE-AGE 


POWER COMPACTNESS 

NnMi! 


POWERFUL 2 WATT 

AUDIO AMPLIFIER 

MODULE 


A low co«t transis¬ 
torised high quality 
audio amplifier 
rated at 2 watts. 
Measurements 3'/2’’ 
x 2" x VS" encapsu¬ 
lated in Epoxy resin. 
Completely protect¬ 
ed against high 
humidity or salt 
air; may be sub¬ 
merged In water 
and still function. 


Frequency response: 20 cycles to 15 Kc/s 4* 
2 db at I watt level. 

Input voltage 
required to drive 
to full output: .5 volt. 

Input impedance: 3.2 ohms to 45 ohms. 
Power requirements: l to 12 volts at 300 to 
700 ma. Current is determined by speaker 
voice coil. 

Weight; b ounces. 

Full operating instructions with each MITY 
AMP. 

Uses:— 

★ Stereo or monaural amplifiers. 
ir Intercom units. 

ir P.A. Systems (particularly mobile). 

Audio lections of receivers. 

Yr Signal tracer, etc., etc. 

Price:— 

Only £8/7/6 plus sales tax. 
Available through Wholesalers. 



Melbourne Sydney Brisbane Perth 
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The World’s Best Tape Recorder Value ! 

Invented^ by and manufactured to the rigid requirements 

of the Royal Radar Establishment, U.K. 

ramdeck 

Tape Recorder 

as easy as putting on a record 




This is the Amazing GRAMDECK. The Gramdeck con¬ 
sists of two self-contained units—the tapedeck which is 
placed on the turntable—and the compact Control Unit 
(4in x 7in x 3±in) with control dial for Play, Record, etc. 
The Control Unit is completely self contained, uses tran¬ 
sistors and is powered from its own internal standard 
portable radio battery that may be used for 600 hours 
without replacement. Included with the Gramdeck Tape 
Recorder is the beautifully styled Lustraphone Moving Coil 
Microphone—a sensitive efficient instrument specially selec¬ 
ted for the finest results. 

The GRAMDECK is simple ... no valves or motors to go 
wrong . . . slips on to the gramophone turntable as easily 
as a record. The turntable drives the tape spools and the 
gramophone or radiogram, loudspeakers provide reproduc¬ 
tion through the Gramdeck, giving quality of reproduc¬ 
tion that must be heard to be believed. 

GRAMDECK was invented as an essential piece of re¬ 
cording apparatus for the Royal Radar Establishment and 
Government permission had to be obtained before it could 
be patented and released to the public. It uses standard 
tapes—has an erase head for wiping out old recordings 
so you can use the tapes as many times as you like. 


HERE ARE THE FACTS YOU WANT TO 
KNOW ABOUT GRAMDECK 


Better Reproduction. 
Reliable Performance. 
Fits any record player. 
Fits any spindle. 

Records direct from 
radio. 


Takes any spool up to 
52in. 

Twin Track Recording 
Head. 

Tapes any Speed. 
Automatic Erase. 

Easy to fit. 


Superb Quality Recording. With Gramdeck you use the 
motor, valves, loudspeaker, etc., that you have already 
bought. Gramdeck quality is possible only because the 
designers have been able to concentrate on quality of repro¬ 
duction rather than having to spread the cost over a large 
number of components. 

THIS IS A SPECIAL OFFER. 

LIMITED STOCKS ONLY. 

BUY YOUR GRAMDECK 
NOW. 

GRAMDECK costs only . . .. 


£ 24 / 10 /- 


FULLY GUARANTEED 


ASDIC 

STEREO SPECIALTY HOUSE, 

166 Glebe Road, Glebe, N.S.W. 
Telephone MW1014. 


BRISBANE AGENCIES 
16 Stanley Street, 
South Brisbane, Old. 
4-5466. 


Please forward complete GRAMDECK Tape Recorder. 
I enclose cheque, postal notes, money order, to the value 
of £24/10/. Plus 10/ postage. 


Imported from England 
and sold direct by 
the Agents at half 
the normal cost! 


Slip the Gramdeck on to your turntable and you 
have the finest tape recorder you've ever heard. 
Lift it off and your gramophone is ready to play 
records again. 

Used in Government Depts., Workshops, Schools, Cinemas, 
Clubs, Restaurants, Aircraft Laboratories, Homes, Retail 
Shops, Shows—will record in the field with wind up gromo. 


(will erase and record simultaneously) 


GRAMDECK IS SO EASY TO USE ... no circuit alter- 
ations of any kind are needed to your existing equipment. 
When you have made a recording you can immediately 
play it back through your radio or gramophone. 

The W or Id's Best Tape Recorder Value! 


Name: . 

Address: 


(A.R.R.) 





























THIS 

FREE BOOK 

COULD BE THE 
TURNING POIN 

IN 

YOUR CAREER 


ASK YOURSELF THBSE 
3 QUESTIONS 

^ ^ Am I in a dead-end job? 

Can I use my spare time to get 
ahead ? 

^ Am I capable of earning more 
money? 

If the answer is yes. there is room for 
you in radio-television. Does your job 
really offer security — worthwhile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele- 
vision, details of every application of 
fhe fundamental principles. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television servicinq, research, sales, 
broadcasting and ielevision executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after 
positions, but remember, it is only the 
trained men who succeed and A.R.T.C. 
can give you the complete training 
which is necessary. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security and 
big money. A.R.T.C. will mail to you, by 
return, at no obligation to you, the big 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211*4244 (3 lines.) 
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AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Rlease send me, without obligation, your f 
booklet “Careers in Radio and Television.” 

NAME . 

ADDRESS .:. 


PPRR1IAJJY 10 aa 












































